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Directed by Phil Gona, PhD 
PURPOSE: We assessed the association of Physical Activity (PA) measures on overall 
Emotional Intelligence (EI) and domains of EI: Intrapersonal, Interpersonal, Adaptability, 
General Mood, and Stress Management in adolescents.  
METHODS: Cross-sectional and two-year follow up analyses were conducted relating EI to 
PA measures using the National Longitudinal Survey of Children and Youth in adolescents 
between 10- 13 years. EI score was measured by using a validated the youth version of the 
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Emotional Quotient Inventory; PA was self-reported. Regression analysis adjusted for age, 
gender, household annual income, and health status and was summarized using regression 
coefficients. A test of linear trend assessed the dose-response associated with ordinal 
categories of PA and EI scores. The p-value was set to <0.05.  
RESULTS: Cross-sectionally, there were 2,029 participants (48.7% male and over 50% were 
12-13). The mean GEI scores were 28.3±6.6 for 0-30 minutes, 30.0±6.5 for 30-<60 minutes, 
30.8±6.7 for 60-120 minutes, and 30.1±6.5 for > 121 minutes PA duration categories. There 
were significant pairwise differences and a statistically significant test for linear trend across 
PA categories. Similar patterns were observed with other measures of PA. Linear regression 
analysis showed a positive relationship between EI score and PA duration categories. 
Engaging in between 1-2 hours was associated with increased regression coefficients for 
Global EI scores (GEI) and General Mood, and over 2 hours had increased EI scores and 
domain scores, p<0.05. Engaging in vigorous PA > 4 times/week was associated with the 
highest regression coefficients for GEI, Intrapersonal, Interpersonal, Adaptability, and 
General Mood domains, all p-values <0.05. Over a two-year follow up period, (619 
participants; 50% 10-11 and 52% females) engaging in moderate PA > 4 times/week had 
marginally increased General Mood scores (p=0.0989).  
CONCLUSION: PA measures showed a positive linear association with GEI score and the 
Intrapersonal, Interpersonal, Adaptability, and General Mood domains scores. Over a 2-year 
follow up period, adolescents engaging in moderate PA > 4 times/week had increased 
General Mood scores. We add to the body of evidence that PA duration and vigorous PA are 
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beneficial to GEI in adolescents. Longitudinal intervention studies assessing for temporal 
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 Physical Activity (PA) has many known health benefits. High levels of PA have been 
shown to be protective against certain diseases, such as type 2 diabetes, certain cancers, and 
dementia (Centers for Disease Control and Prevention, 2020); however, according to the 
World Health Organization (WHO), about eighty percent of children and adolescents 
worldwide are not meeting the current Global PA Guidelines for health (WHO, 2019). While 
it is documented that engaging in PA can affect the child/adolescent’s psychological and 
mental states and foster positive physical and psychosocial outcomes, PA can also positively 
affect one’s emotions (WHO, 2019). The emotional dimension of health is measured and can 
be referred to as Emotional Intelligence (EI); yet, it is not well studied (Bhochhiboya et al., 
2014). EI is defined as “the ability to engage in sophisticated information processing about 
one’s own and others’ emotions and the ability to use this information as a guide to think and 
behavior” (Mayer, Salovey, & Caruso, 2008, p. 503).   
 EI is a major indicator of health (Mikolajczak et al., 2015; Omar Dev et al., 2012). 
Studies have reported a positive linear relationship between PA and EI (Singh, 2017; Gaspar 
et al., 2017; Al Sudani & Budzynska, 2015) supporting the hypothesis that the more frequent 
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one engages in PA the higher their EI level. Overall, a higher EI has been associated with a 
low likelihood of engaging in risky behaviors (Lana et al., 2015; Tsaousis & Nikolaou, 2005) 
and has been positively associated with higher psychological security, higher cognitive 
function, and higher academic performance (Ruiz-Ariza et al., 2017; Nagla & Kawther, 
2014). Individuals with lower EI were more likely to engage in unsafe sex practices, 
smoking, alcohol consumption, and low consumption of fruits and vegetables (Lana et al., 
2015; Tsaousis & Nikolaou, 2005).  
Significance  
 Many cross-sectional studies have assessed the influence of the volume and levels, 
high/medium/low of PA on EI, very few have done so longitudinally to assess the temporal 
trends of the relationship of PA on EI. Furthermore, research is needed to determine the 
impact of PA duration and intensity on EI, effects over time, and effects in childhood and 
adolescence. It is critical to study children and adolescents as PA may provide beneficial 
outcomes as they develop into adulthood. As many children and adolescents are not meeting 
the current PA Guidelines, it is important to assess how the intensity and duration of PA 
might influence EI. A necessary approach to assessing the association of PA and EI requires 
documenting any trends over time among this population to make further recommendations 





Theoretical Basis  
 EI has been related to better health outcomes including those that are physical, 
mental, and psychosomatic in nature (Martins et al., 2010). Studies have shown that when 
one is emotionally aware, this ability is indicated in neuronal pathways in the brain including 
the limbic system regulating emotions and the pre-frontal cortex (Lane, 2000; Cherniss & 
Goleman, 2001). Although often overlooked, the emotional dimension of health is the 
strongest predictor of health (Bhochhiboya et al., 2014). The concept of EI has existed since 
the 1800s during the age of Charles Darwin, yet research on EI has only received attention 
during the first two decades of the 21st century (Bar-On, 2006; Kewalremani et al., 2015). To 
our knowledge, except for at least two studies, the literature has been consistent regarding the 
relationship between volume and level of PA on EI (Kolpakov et al., 2017; Hinkley et al., 
2017). This relationship further suggests that PA could mediate and moderate the regulation 
and management of emotions as individuals possessing a higher EI are documented to better 
cope with stress in comparison to those who have a lower EI and the belief that exercise 
regulates mood (Saklofske et al., 2007; Solanki & Lane, 2010).  
There are several theories supporting the beneficial effects of EI in individuals. The 
Bar-On Model of EI is the most relevant theory for this dissertation study because EI 
includes both cognitive and non-cognitive abilities and skills that affect an individual’s 
capability to thrive in dealing with both environmental demands and pressures (Bar-On, 
1997). Bar-On describes cognitive abilities as the capability to know and to understand 
whereas non-cognitive capabilities include those of emotional and social abilities. The Bar-
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On Model comprises of five unique domains of EI: Intrapersonal, Interpersonal, Adaptability, 
General Mood, and Stress Management. The Bar-On Emotional Quotient Inventory (EQ-i) 
questionnaire was developed from the Bar-On Model (Bar-On, 2013). This validated scale 
has been used in various situations and determines how individuals apply EI in various real-
world settings (Perlini & Halverson, 2006). The EQ-i Youth Version Brief (EQ-i: YV Brief) 
used in the National Longitudinal Survey of Children and Youth (NLSCY; see Chapter 3) is 
suitable for addressing the theoretical foundation for this dissertation. 
Relevant Literature  
Previous cross-sectional studies reported a positive linear relationship between the PA 
volume and level and EI (Singh, 2017; Mikolajczak et al., 2015; Gaspar et al., 2017; Al 
Sudani & Budzynska, 2015), yet one study did not find this positive correlation (Kolpakov et 
al., 2017). Zysberg and Hemmel aimed to understand the relationship of EI on PA and found 
a moderate positive relationship (2018). An individual’s emotions may contribute to 
motivation for behavior change in general; engaging in PA increases health benefits and may 
be an effective method to recognize and manage EI (Li et al., 2009). Furthermore, while the 
effect of PA volume and level was analyzed in previous studies, the effect of intensity and 
duration of PA were not well studied, therefore not well understood. To our knowledge there 
are not many studies that have looked at the temporal trends of the association of PA on EI. 
Intensity and duration of PA are likely related to EI, therefore, a cross-sectional and 
longitudinal assessment of these relationships is warranted. Given that EI positively 
associated with mental, physical, and psychosomatic health (Martins et al., 2010), PA is 
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within this association as it promotes both health and well-being (Zysberg & Hemmel, 2018). 
Testing these hypotheses will help elucidate the effect PA on EI other health behaviors. 
Furthermore, EI may be for a useful screening tool for various at-risk populations (Zysberg 
& Hemmel, 2018).  
Purpose Statement  
The purpose of this dissertation was to assess cross-sectional and two-year follow up results 
of the influences of PA intensity and PA duration on overall EI and domains of EI in 
adolescents using an existing longitudinal dataset of youth and adolescents.  
Research Objectives and Hypotheses   
The specific research objectives were:  
To determine the associations between PA and EI scores and the five domains of EI, 
assessed both cross-sectionally and over time  
To determine the associations of intensities and duration of PA on EI scores and the 
five domains of EI, assessed both cross-sectionally and over time  
The hypotheses were:  
Hypotheses 1: PA duration is associated with total/global EI (GEI) score, and each of the 
domains of EI, including the Intrapersonal, Interpersonal, Adaptability, and General Mood, 
and Stress Management domains.   
Null Hypotheses: There is no association between PA on GEI or any of the EI domains. 
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Hypotheses 2: Intensity of PA is associated with GEI score, and each of the domains of EI, 
including the Intrapersonal, Interpersonal, Adaptability, and General Mood, and Stress 
Management domains.  
Null Hypotheses: There is no association between the intensity of PA nor duration of on GEI 
or any of the EI domains.  
This dissertation addressed a timely and important question regarding the association of EI 
and its domains together with PA. We had hoped to find a positive relationship of PA 
(duration and intensity) on EI and its domains both from observational and follow up 
standpoints. Based on the current PA guidelines for adolescents, we hoped to assess the 
potential benefits of PA on EI and its domains. Should a relationship occur, the potential 
benefits of PA on EI could be incorporated with the known effects that meeting the PAG has 
on adolescents physically, mentally, socially, and psychologically. This chapter looked at 
previous studies for the association of EI and PA along with the purpose of this study. 
Chapter 2 discusses the literature review, the relationship between PA and EI, and the gaps in 
the literature. Chapter 3 explains methodology and statistical analyses. Chapter 4 explains the 
results found from each statistical aim. Chapter 5 presents manuscript one discussing the 
associations of EI and PA duration, moderate, vigorous, and group PA. Chapter 6 presents 
manuscript two discussing the two-year changes in the relationship of PA duration and 
intensity on EI. Lastly, Chapter 7 concludes the dissertation discussing its strengths, 







 LITERATURE REVIEW 
Background of Emotional Intelligence 
The emotional dimension of health measured using an individual’s Emotional 
Intelligence. has not been well-studied (Bhochhiboya et al., 2014). EI is also referred to as 
Emotional Competence or Emotional Quotient. EI incorporates an individual’s capability to 
effectively display emotional reasoning and to develop or improve thoughts via one’s 
capability to use emotions and emotional knowledge (Mayer et al., 2008).  
EI emerged initially from the field of Social Intelligence. EI was viewed as a subset 
of Social Intelligence (Bar-On, 2006; Salovey et al., 1990) Both EI and SI may represent the 
other and epitomize similar parts of the same construct (Bar-On, 2006). The discovery of EI 
and Social Intelligence date back to the 1800s when Charles Darwin expressed the 
significance of emotional self-expression to survive and adapt to a variety of situations (Bar-
On, 2006). Much later, researchers investigated various aspects of SI, and the literature 
eventually shifted to alexithymia, which is also known as Emotional-Social Intelligence 
(MacLean, 1949; Ruesch, 1948). Emotional-Social Intelligence captures how individuals can 
identify, comprehend, and define one’s emotions. From Emotional-Social Intelligence, two 
branches of research emerged: psychological mindedness and emotional awareness 
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(Applebaum, 1973; Lane & Schwartz, 1987). Studies have indicated that being emotionally 
aware can be explained by brain activity using various neuronal pathways including the 
limbic system, regulating emotions, and the pre-frontal cortex (Lane et al., 2000; Cherniss & 
Goleman, 2001). Research has focused on the combination of EI and SI (Bar-On, 2006). 
Researchers concluded that Emotional-Social Intelligence is a fluid combination as it 
incorporates both intrapersonal (emotional) and interpersonal (social) domains of intelligence 
and explains that they are interrelated and establish the efficient behaviors of humans 
(Gardener, 1983; Saarni, 1990; Bar-On, 1988, 1997, 2000).  
Background of Physical Activity 
PA has many known global benefits to different dimensions of health, including those 
that are physical and mental. PA can be defined as the movement of skeletal muscles 
requiring energy expenditure (WHO, 2019).  High levels of PA have served as protective 
factors against cardiovascular diseases, certain cancers, diabetes, hypertension and a variety 
of other non-communicable diseases. Engaging in PA also aids in weight control and is an 
important contributor to energy expenditure (WHO, 2019).  
PA is measured using the following metrics: volume, frequency, intensity, and 
duration. Volume refers to the overall amount of PA in a given period of time, usually over 
one week (Powell et al., 2011); it can also be assessed via duration measured in minutes, 
kilocalories, metabolic equivalents (METs). Frequency refers to the count of episodes PA is 
exerted in a given time period, and is referred to as bouts, episodes, or sessions per week 
(Powell et al., 2011). Intensity of PA can be classified into categories: light, moderate, and 
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vigorous (further explained in the next paragraph); and duration refers to the amount of time 
it takes for PA, and is measured by minutes (Powell et al., 2011). Although there are different 
recommendations per population, PA is encouraged across all age-groups.  
Children between ages 5 to 17 years old are recommended to engage in one hour of 
daily moderate to vigorous PA (MVPA). The daily PA should comprise mostly of aerobic, 
bone and muscle strengthening activities performed 3 times per week (WHO, 2019). The 
aerobic activities can be performed in bouts, such as 10 minutes or two 30-minute periods. 
Moderate intensity PA (MPA) means exerting moderate physical effort that results in slightly 
elevated heart rate ranging between 3 to 6 METs. Walking and bicycling, are examples of 
MPA. Vigorous PA (VPA) means exerting greater amounts of physical efforts resulting in 
rapid breathing and a greater increase in heart rate with anything above 6 METs (WHO, 
2019) and consists of running, swimming, and engaging in competitive sports. Regardless of 
the intensity or type of PA, any form of PA provides numerous health benefits.  
In children and youth, engaging in PA has been associated to the development of 
healthy bones, muscles, tissues, heart and lungs (WHO, 2019). PA also is associated with an 
increased awareness to control movement and coordination and a healthy body weight 
(WHO, 2019). According to the WHO, about eighty percent of adolescents around the world 
are not meeting the PA guidelines (WHO, 2019). The negative health effects of physical 
inactivity are widely known.  An inadequate amount of PA places individuals at a 20-30% 
increased risk for major non communicable diseases such as type 2 diabetes mellitus, various 
cancers, obesity, and cardiovascular disease. (WHO, 2019; The Obesity Society, 2008). PA 
10 
 
has been associated with an improvement in school grades and reduced alcohol consumption, 
avoidance of drug use, and not using tobacco (WHO, 2019). PA also provides various 
psychological benefits for children and youth and has been shown to regulate symptoms of 
anxiety and depression (WHO, 2019). PA has been associated with increased and healthy 
social interactions, healthy expression of oneself, and increase in self-confidence levels 
(WHO, 2019). Amidst psychological benefits, PA has also been documented to have positive 
effects on one’s emotions.  
Literature Review  
 As PA has been studied among many disciplines and domains of health, it seems to 
be a strong indicator of EI (Li et al., 2009). Solving problems is an integral part of EI, and 
PA has influenced various approaches to problem solving. Specifically, PA has been shown 
to be closely related to conflict resolution Increased habitual PA is correlated with making 
decisions rapidly and independently (Kolpakov et al., 2017). Those who often physically 
exercise are driven towards achieving a specific goal and solve problems individually. Those 
who do not physically exercise as often solve their problems based on the emotional state of 
others and seek parental advice, and they take the cooperative problem-solving approach 
(Kolpakov et al., 2017). PA is positively linearly correlated levels of task-oriented coping, 
avoidance, and social diversion (Al Sudani & Budzynska, 2015). Quality of life is also 
associated with PA. Higher level of PA is associated with higher level of health-related 
Quality of Life and greater level of physical fitness (Li et al., 2009). Increased PA is related 
to increased mental health and better social skills (Li et al., 2009; Bhocchiboya et al., 2014).  
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 Aside from PA, Physical Education (PE) has also shown to be a predictor of EI and 
emotional state. The more positive feelings children have towards PE, the less negative 
emotional states they display (Sawicki & Groner, 2018).  The association between age and 
negative feelings depend on gender whereby younger males display negative feelings 
towards PE Increased EI correlates positively with positive feelings and a negative 
correlation with negative feelings, feelings of aggression, and conflict resolution. Negative 
emotional states indicate less positive stress management abilities. However, GEI positively 
correlates with general mood (Sawicki & Groner, 2018).  
PA could potentially regulate one’s emotional state. Individuals with a higher EI 
score cope with stress more effectively and believe that exercise is a positive mood regulator 
(Saklofske et al., 2007; Solanki & Lane, 2010). Multiple studies found that the higher EI an 
athlete had, the more they were able to handle stress (Laborde et al., 2012; Laborde et al., 
2015; Laborde et al., 2011). Higher EI was positively correlated with task-oriented coping 
whereas lower EI was positively associated with disengagement-oriented coping, less 
adaptive coping strategies, and situational analyses (Laborde et al., 2012; Filaire et al., 2012; 
Filaire et al., 2011). Similarly, the higher the EI, the higher the conscientiousness, and the 
less stress the athletes experience (Laborde et al., 2011; Tok et al., 2013). Furthermore, 
coping strategies that aid in the regulation of emotions were associated with high frequency 
heart rate variability (HF-HRV) (Laborde et al., 2015; Nicholls & Pollman, 2007). High 
frequency heart rate variability is the assessment of the autonomic nervous system; this 
includes the Parasympathetic Nervous System (PNS) and the Sympathetic Nervous System 
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(SNS) (Cygankiewicz & Zareba, 2013; Podrid, 2011). The measurement of PNS is reflected 
through one’s high frequency heart rate variability (Thayer et al., 2009). high frequency heart 
rate variability is beneficial and is also positively related to optimum functioning of both 
cognitive and emotional behaviors. This suggests that higher EI may be indicative of 
effective stress management and other positive coping mechanisms. Based on previous 
studies, an increase in PA results in an increase in stress management skills, which increases 
the ability to manage, regulate, and control emotions, further resulting in a higher GEI.  
EI is a major indicator of health (Mikolajczak et al., 2015; Omar Dev et al., 2012; 
Tsaousis & Nikolaou, 2005). Age, educational attainment, PA, Body Mass Index (BMI), 
social support, tobacco and alcohol use are examples of traits or phenotypes that predict EI 
(Mikolajczak et al., 2015). Furthermore, PA, mental health, social function, and social 
flexibility are also strong predictors of EI (Li et al., 2009). The association of gender and EI 
has yielded conflicting findings, (Li et al., 2009; Mikolajczak, 2015) A higher EI has a 
positive association with life satisfaction, occupational satisfaction, general health, and has a 
negative association with engaging in risky behaviors (Lana et al., 2015; Ardahan & Mert, 
2012; Magnini et al., 2011). Lower EI is strongly associated with negative behaviors such as 
excessive alcohol consumption, fewer fruit and vegetable consumption, smoking, and unsafe 
sex practices (Lana et al., 2015; Tsaousis & Nikolaou., 2005). A higher EI can positively 
moderate one’s reactions to social alcohol norms (Ghee & Johnson, 2008). Lower EI denotes 
lower management and expression of emotions, and women may have difficulty expressing 
their desires to engage in safe-sex practices (Burri et al., 2009; Kaur et al., 2013). An 
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increase in EI is positively associated with cognitive function, academic performance, and 
psychological security (Ruiz-Ariza et al., 2018; Nagla & Kawther, 2014) and a decrease in 
impulsivity (Campo et al., 2016). EI has a positive relationship with personal caring, coping 
with stress, and locus of control (Saklofske et al., 2007; Magyar et al., 2007). Anxiety, 
precompetitive anxiety, and physical complaints were negatively correlated with EI (Maleki 
et al., 2011; Lu et al., 2010; Costarelli et al., 2009) whereas Tsaousis and Nikolaou 
colleagues found a negative relationship between EI and physical and psychological health 
(2005).  
Study findings have been inconclusive regarding the relationship between EI and 
health outcomes with some studies reporting a negative linear correlation (Maleki et al., 
2011) while others found a moderate to strong linear relationship (Zysberg and Hemmel, 
2018; Li, 2009).  
Physical Activity and Emotional Intelligence Literature  
Study findings have been consistent regarding the association of PA and EI, age, 
gender, annual household income, health status, education, and family functioning (Li et al., 
2009; Coban et al, 2010; Ardahan et al., 2011; Mikolajczak et al., 2015) The relationship 
between PA and EI has been assessed by several researchers (Magnini et al., 2011; 
Bhocchiboya et al., 2014; Hinkley et al., 2017). While a limited number of these studies 
employed either a case-control or experimental designs (Ruiz-Ariza et al., 2018; Campo et 
al., 2016; Hinkley et al., 2017), the majority were observational in design (Zysberg & 
Hemmel, 2018; Bostani & Saiiari, 2011; Singh, 2017). Several studies found a positive 
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relationship between PA and EI (Singh, 2017; Li et al., 2009; Gaspar et al., 2017) suggesting 
that increased PA indicates a higher EI. On the contrary, studies found that decreased PA and 
increased screen time were associated with higher EI (Kolpakov et al., 2017; Hinkley et al., 
2017). Specifically, studies found that an increase in either leisure time PA, MVPA, and 
meeting the PA guidelines has a positive association with EI (Singh, 2017; Al Sudani & 
Budzynska, 2015; Li et al., 2009) as did weekly hours of PA (Gaspar et al., 2017; Magnini et 
al., 2011). Zysberg and Hemmel found that total EI had a positive linear correlation with total 
PA duration, housework PA duration, and leisure activities (2018).  
 While there are multiple methods for assessing EI, studies found that individuals with 
high levels of PA volume, had a positive linear relationship with certain domains across EI. 
For example, a few studies found that there was an increased sociability/social competence 
with increased PA (Ruiz-Ariza et al., 2018; Campo et al., 2016; Coban et al., 2010), 
increased scores on the Intrapersonal domain (Li et al., 2009), increased 
adaptability/flexibility (Li et al., 2009; Costarelli & Stamou, 2009), increased 
happiness/general mood (Bostani & Saiiari, 2011; Li et al., 2009), and they were found to 
have increased stress tolerance/management (Bostani & Saiiari, 2011; Li et al., 2009). 
Hinkley and colleagues found a positive linear correlation with increased sedentary games 
and the Intrapersonal domain whereas computer/internet usage shared a negative association 
with the Interpersonal subscale score (Hinkley et al., 2017).  
 Multiple studies also found a positive linear relationship with certain domains of 
different EI scales. High volume and levels of PA or sports activities were positively linearly 
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correlated with better regulating/controlling emotions (Bhocchiboya et al., 2014; Omar Dev 
et al., 2012; Gaspar et al., 2017), emotion perception and management (Campo et al., 2016), 
understanding/identifying emotions (Al Sudani & Budzynska, 2015; Szabo & Urbán, 2014), 
appraising others’ emotions (Szabo & Urbán, 2014), using/utilizing emotions (Al Sudani & 
Budzynska, 2015; Szabo & Urbán, 2014) and self-assertiveness (Bostani & Saiiari, 2011; 
Costarelli & Stamou, 2009). One study did not find any relationship with PA volume and 
levels or sports activities regarding emotion perception, using/utilizing emotions, or emotion 
management (Bhocchiboya et al., 2014).   
Sports Activities and Emotional Intelligence 
 Engaging in sport activities, either individual-based sports or team-based sports, were 
also assessed for their association with EI scores. Studies either focused on sports in general 
(Bostani & Saiiari, 2011; Castro-Sanchez et al., 2018; Malinaskaus & Vazne, 2014) or a 
range of sports from combat sports such as judo and kickboxing (Szabo et al., 2014) to ice 
hockey (Parveen, 2016) and baseball (Zizzi et al., 2003). One study found no statistically 
significant difference in EI scores between individuals who engaged in individual sports vs. 
team sports (Kajbafnezhad et al., 2011); however, those who engaged in team sports 
displayed higher use of mental skills. Some studies reported that athletes had a higher EI 
scores than non-athletes (Costarelli & Stamou, 2009, Szabo et al., 2014; Castro-Sanchez et 
al., 2018) and increased sports performance/team EI (Crombie et al., 2009; Perlini & 
Halverson, 2006; Crombie et al., 2011). Although there was no statistically significant linear 
correlation between EI score and sports performance, a relationship existed for strikeouts for 
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baseball pitchers; yet no such relationship was found for the baseball hitters (Zizzi et al., 
2003). Those who participated in collective sports were able to better manage their emotions 
than those who did not participate in collective sports (Castro-Sanchez et al., 2018). Athletes 
also scored higher in self-management yet lower in emotional utilization. Contrary to Castro-
Sanchez and colleagues, Kajbafnezhad found that athletes scored higher on managing and 
understanding emotions (2011). Athletes had better overall mental health, somatic symptoms, 
less depression and anxiety states (Bostani & Saiiari, 2011).  
 A limited number of studies were experimental in design (Ruiz-Ariza et al., 2018; 
Campo et al., 2016; Nagla & Kawther, 2014). The experimental studies found that EI could 
be modifiable by PA. Studies found that increasing PA or recreational activities increased the 
sociability domain of EI, emotional intelligence, psychological security, and academic 
performance (Ruiz-Ariza et al., 2018; Nagla & Kawther, 2014). Interventions have 
incorporated EI to increase overall EI and various psychological factors and skills in various 
sports settings. Overall, there was a decrease in anxiety scores, an increase in self-efficacy 
scores, and an increase in team EI versus control groups (Barlow & Banks, 2014; Crombie et 
al., 2011). Overall EI, the social competence, emotional perception and management 
domains, and sports performance were also increased (Campo et al., 2016; Crombie et al., 
2009). EI training may increase individual EI scores of cricketers (Crombie et al., 2011).   
Although the study design was cross-sectional, Lane and colleagues found a positive 
linear relationship between the usage of certain psychological skills and EI (self-talk, 
imagery, and activation) (Lane et al., 2009); however, Kajbafnezhad found a difference in 
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psychological skills and athletic motivation of success between team sports and individual 
sports (Kajbafnezhad et al., 2011).  
EI is positively linearly correlated with increased pleasant emotions (Lane et al., 
2010; Lane & Wilson, 2011). Athletes with higher EI felt increased positive emotions on 
sport performance and decreased negative emotions, including precompetitive and cognitive 
anxiety (Lane & Wilson, 2011; Lu et al., 2010). On the other hand, athletes whose EI was 
lower overall reported increased anger and confusion suggesting an inverse association.  
Association of Gender, Age, Educational attainment, Income, Race with EI  
 Study findings were inconclusive regarding the relationships of gender, educational 
attainment, race, and income on EI. Culture was assessed among athletes accounting for 
differences in coping strategies and EI (Laborde et al., 2012; Malinauskas & Vazne, 2014). 
Of the few culture differences that were assessed in the literature between Lithuanians and 
Latvians, there was no difference in GEI; yet, Latvian athletes were more optimistic than 
their Lithuanian counterparts (Malinauskas & Vazne, 2014). When compared to their French 
counterparts, Chinese athletes used both task-oriented coping and disengagement-oriented 
coping strategies (Laborde et al., 2012). Regarding gender differences in the association of EI 
and PA, the literature findings are mixed. Athletic men had higher EI than athletic women 
(Parveen, 2016), while female athletes had higher EI in intrapersonal characteristics such as 
self-regard, self-actualization, mood, and adaptability than male athletes (Costarelli & 
Stamou, 2009). On the other hand, males reported higher assertiveness, stress management 
and tolerance, and optimism whereas women scored higher in sociability.  
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The association  of gender with GEI or domains of EI depended on the volume of 
physical activity (Omar Dev et al., 2012; Gaspar et al., 2017; Parveen, 2016) whereas some 
did not find the same relationship (Castro-Sanchez et al., 2018; Coban et al., 2010; Gaspar et 
al., 2017). For example, men were better able to regulate, manage, control, and understand 
their emotions/interpret feelings than women could and had a higher GEI (Gaspar et al., 
2017; Castro-Sanchez et al., 2018; Parveen, 2016); however, androgynous females, females 
possessing both male and female personality traits, scored higher in the adaptability domain 
(Rutkowska & Bergier, 2015). Women, on the other hand, had increased emotional appraisal, 
emotional utilization, emotion perception, optimism, regulation of emotions, higher GEI 
score, and increased social responsibility when compared to their male counterparts (Gaspar 
et al., 2017; Castro-Sanchez et al., 2018; Rutkowska & Bergier, 2015;). Costarelli and 
Stamou found that female athletes scored higher in the Intrapersonal and Adaptability 
domains (2009). Henceforth, there is no solidified agreement between gender and EI.  
  Maleki and colleagues (2011) found a positive linear relationship between EI and 
educational attainment suggesting that as education increased, so did EI. Coban and 
colleagues did not find the positive association with education or income, yet they did find a 
relationship with residential location: those who grew up in rural locations had lower EI, 
family perceptions: EI scores were lower in broken families, and introverted and extraverted 
personality types: extroverted people have higher EI scores (2010). Age and EI scores were 
found to have positive linear relationships with EI in some studies (Coban et al., 2010; 
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Kolpakov et al., 2017; Tsaousis & Nikolaou, 2005), yet one study found no such relationship 
(Gaspar et al., 2017).   
Gaps in Literature  
 Chapter 2 presented evidence demonstrating that EI is related to better physical, 
mental, and psychosomatic health outcomes (Martins et al., 2010). The emotional dimension 
of health is often overlooked; however, it is one of the strongest predictors of health. Many 
studies reported a positive linear relationship between overall PA frequency (Magnini et al. 
2011), or PA volume with EI (Singh, 2017; Gaspar et al., 2017; Al Sudani & Budzynska, 
2015), yet one did not find this positive linear relationship between PA volume and EI 
(Kolpakov et al., 2017). Zysberg and Hemmel aimed to understand the relationship of EI on 
PA and found a moderate positive relationship (2018).  
Although the studies cited above were observational and cross-sectional, none of 
them looked at the temporal effects of PA on EI in children and adolescents; further 
examination of this relationship is warranted as children and adolescents evolve into young 
adulthood. A longitudinal design is best suited to help determine variability and trends over 
time. Emotions may contribute to motivation for behavior change; engaging in PA increases 
health benefits and may be an effective method to recognize and manage EI (Li et al., 2009). 
Furthermore, while the association of volume of PA on EI was analyzed in previous studies, 
the relationship of intensity and duration of PA on EI were not well studied. The intensity 
and duration of PA likely affect EI, and this relationship should therefore be explored, both 
cross-sectionally and longitudinally. As EI has a positive association with mental, physical, 
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and psychosomatic health (Martins et al., 2010), PA is within this causal pathway as it 
promotes both health and well-being (Zysberg & Hemmel, 2018). There is a possibility that 
there could be a bidirectional relationship as previous studies found positive relationships in 
both PA on EI and EI on PA. This emerging field will benefit from a greater understanding 
of how EI affects PA and other health behaviors. This understanding might contribute further 
to development of more effective health screening tools for various at-risk populations 
(Zysberg & Hemmel, 2018).  
Strengths and Weaknesses of Previous Studies 
The studies cited above and others have added to the emerging field of PA or sports 
on EI. While most of the studies found a positive correlation between EI and PA, some could 
not be generalized to the general population due to the homogeneity of the participants 
studied (Campo et al., 2016; Hinkley et al., 2017; Coban et al., 2010; Gaspar et al., 2017). 
Many of the studies were cross-sectional designs. Due to this purely correlational nature, a 
possible bidirectional relationship, where EI could affect PA, could not be ruled out and 
should be studied (Mikolajczak et al., 2015; Li et al., 2009; Bhochhiboya et al., 2014; 
Hinkley et al., 2017).  
In light of the limitations, previous literature was congruent in the suggestion that the 
relationship between PA and EI must be further elucidated (Zysberg & Hemmel, 2018; 
Gaspar et al., 2017). A number of studies assessed general PA and only measured volume; 
henceforth, future research should assess different measures of PA and intensities of PA to 
further assess the relationship (Zysberg & Hemmel, 2018; Kolpakov et al., 2017; Gaspar et 
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al., 2017). The current scientific literature suggests the need for future studies to 
longitudinally assess the relationship between EI and PA (Omar Dev et al., 2012; Gaspar et 
al., 2017; Zysberg & Hemmel, 2018).   
 The design and setting of the NLSCY, explained in detail in Chapter 3, will enable 
analysis to better understand the effect of PA in EI over an extended observation period of 2 
years. Although some studies were statistically underpowered, power unlikely to be an issue 
with the NLSCY dataset which comprises of approximately of a large sample of 20,000 
participants in each cycle. Furthermore, only few studies have examined the effect of PA on 
EI in children and adolescents (Kolpakov et al., 2017; Ruiz-Ariza et al., 2018; Rutkowska & 
Bergier, 2015). It is crucial to study adolescents because during this period the following 
attributes are developed: knowledge, skills, managing emotions and relationships, and 
obtaining abilities to enjoy their adolescent years and to further assume adult roles (WHO, 
2019). The 2018 world population consists of 1.2 billion adolescents ranging from the ages 
of 10-19 years of age (WHO, 2019). While child development is an important area of 
research, the NLSCY cohort potentially could be used to add to the scientific literature 
looking at the effects of PA on the emotional dimension of health in children and youths.  
In this chapter the association EI and PA was reviewed. EI has been positively related 
to various health outcomes physically, mentally, and psychosomatically (Martins et al., 
2010).  Previous studies explored this correlation cross-sectionally in adults or using small 
sample sizes. While many studies found a positive correlation between EI and PA volume, 
some did not present the correlation. Longitudinal studies of the relationship of EI and PA in 
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adolescents are warranted. Therefore, the purpose of this dissertation research is to assess the 
relationship between overall EI and its domains on intensity and duration of PA cross-
sectionally and longitudinally. Chapter 3 presents the major theories of EI which apply to the 

























 The relationship between EI and PA has been only recently been explored in 
observational studies but there exist gaps in the literature of EI and its relationship to PA. 
First, there has been contradictory findings in the literature on the influence of PA on EI 
suggesting a negative association of PA on EI and a positive association with sedentary 
games on EI (Koplakov et al., 2016; Hinkley et al., 2017). However, to date, to our 
knowledge, the majority of studies have focused on adults; however, since younger ages are 
crucial period of development there is need to focus on children and adolescents (WHO, 
2019). The second gap in the literature is that previous studies assessed the relationship of 
volume of PA with EI yet no studies have focused on either intensity or duration of PA on 
EI. This dissertation study, therefore, assessed that association of EI and PA intensity and 
duration in adolescents.  
 Chapter 3 presents the research questions and hypotheses tested using data from the 
NLSCY cohort. The response and predictor variables, the NLSCY study design and setting 
are described. Participant selection methods, study procedures, instruments used, and 
statistical methodology to address study aims and hypotheses are described. There are several 
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different theoretical frameworks developed to explain EI. Chapter 3 described the different 
frameworks and also explained the rationale for the selected framework.  
Theoretical Foundation of Research Questions  
 There are five main theoretical models for EI; these include: Mayer-Salovey-Caruso 
(Salovey et al., 1997). conceptualization, Goleman’s Model of Emotional Intelligence 
(Goleman, 1995), Bar-On’s model of Emotional Intelligence (Bar-On, 1997), Cooper & Swaf 
Four Corners Model (Cooper & Swaf, 1998), and Six Seconds’ Model of Emotional 
Intelligence (Six Seconds’, 1997). The model which was most applicable for this dissertation 
was Bar-On’s model of EI.  
 The Bar-On Model of EI describes this concept as “non-cognitive abilities, 
competencies, and skills that influence one’s ability to succeed in coping with environmental 
demands and pressures” (Bar-On, 1997). Bar-On describes cognitive abilities as the act of 
knowing. Non-cognitive abilities include both social and emotional abilities (Kewalremani et 
al., 2015).  The Bar-On Model of EI includes the following five domains, each with 
subdomains as follows: 
Domain Subdomains 
Intrapersonal Self-Regard, Emotional Self-Awareness, Assertiveness, 
Independence, Self-Actualization 
Interpersonal Empathy, Social Responsibility, Interpersonal Relationship 
Stress Management Stress Tolerance, Impulse Control; 
Adaptability Reality-Testing, Flexibility, Problem-Solving 




The four major dimensions encapsulated in all models include: understanding self, 
understanding others, managing self, and managing others (Kewalremani et al., 2015). The 
Bar-On Model of EI was most appropriate for this dissertation considering that the NLSCY 
administered the youth brief version of the Bar-On based EQ-I. The Bar-On Emotional 
Quotient Inventory (EQ-i) focuses on emotional well-being, knowledge of self, social, and 
emotional capabilities of individuals. The EQ-i is used to determines how individuals apply 
EI in various real-world settings (Perlini & Halverson, 2006). The NLSCY administered the 
youth brief version of the Bar-On based EQ-i.  
The EQ-i:YV Brief (Emotional Quotient Inventory Youth Version, Brief scale 
measured general EI and the five domains: Intrapersonal representing self-awareness and 
self-expression, Interpersonal representing social awareness and interpersonal relationships, 
Stress Management representing emotional management and regulation), Adaptability 
representing change management, and General Mood representing self-motivation (Bar-On 
& Parker, 2000; Statistics Canada, 2019). A composite score for general EI was obtained by 
summing up the items of the instruments for a composite score ranging from 0 to 45. Low 
composite scores indicate low levels of general EI whereas a high score indicates high levels 
of general EI. (Statistics Canada, 2019). Each domain includes three questions with 
composite scores ranging from 0 to 9. Similarly, low composite scores indicated low levels 
of EI; and high composite score indicated high levels of EI. Appendix A shows the 
questionnaire for EI. EQ-i:YV was validated as it was administered to a large sample of 
9,000 children and young adults in North America (Bar-On & Parker, 2000). The reliability 
26 
 
of the overall EQ-i:YV and the domains had a range of Cronbach’s alpha from 0.65-0.87 
(Bar-On & Parker, 2000). The validity ranged from 0.92-1.0 for all scale scores (Bar-On & 
Parker, 2000). Additionally, the EQ-i has been validated across many populations. Among 
Hong Kong college students, Cronbach’s alpha for overall EI was 0.95 and the domains 
Cronbach’s alphas ranged from 0.64-0.90 further indicating a good test-reliability for 
Taiwanese college students (Li et al., 2009). When the EQ-360 (another version of the EQ-i) 
was tested against the EQ-i, the coefficient (R=.69) indicates that both measurements 
assessed the same domains (Bar-On, 2013). When tested in adolescents, the consistency was 
for Interpersonal had a Cronbach’s α = .83; Stress Management α = .83; and Adaptability α = 
.82 (Esnaola et al., 2016). The EQ-i questionnaire was chosen specifically because the 
questions were asked in a positive manner and are phrased simply (Statistics Canada, 2019). 
The EQ-i scale addresses children and youth’s social, emotional, and personal capabilities 
and did not focus on behavior. Children aged 10 years and older filled completed the EQ-i  
tool. All scales administered by the NLSCY were assessed via focus groups and pilot surveys 
before data collection (Statistics Canada, 2019).  
Theoretical Framework for the Association Between PA and EI 
Figure 1 (The Mechanism by which Physical Activity Affects Emotional Intelligence) below 
shows a schematic of the theoretical framework for PA and EI adapted from Lane, 2011; 
Laborde, 2011, 2014,&2015; Solanki, 2010; Martins, 2010; Thayer et al., 2009&2012. The 
schematic shows the sequence of stages and pathways an individual attains psychosomatic 
and physical health. Initially, increased PA, the main predictor of EI in this study, is 
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associated with decreased cortisol levels and increase in the Parasympathetic Nervous 
System (PNS) activity and neurotransmitters, which, in turn, decreased the negative 
emotions, increased mood, cognition, and stress management, further increasing the ability to 
regulate, manage, and understand emotions. Ultimately, EI score, the dependent variable, is 
increased, leading to increased psychosomatic, mental, and physical health.  
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Design of NLSCY Cohort 
This dissertation is a secondary data analysis of the Canadian NLSCY cohort 
designed to assess overall child development and well-being of the children starting from 
birth until early adulthood (Statistics Canada, 2019). The NLSCY cohort is a unique setting 
for this dissertation as every other year for 16 years data was systematically collected on 
social, emotional, and behavioral growth of children to study the factors that influence 
development. All the Cycles collected data on physical development, learning, behaviors, 
friendships, family, school overall community (Statistics Canada, 2019).The target Cycles for 
this dissertation were Cycle 5: 2002-2003 through Cycle 6: 2004-2005 cycles at which the 
variables of interest were assessed had high response rates and included the focused age of 
this dissertation, early adolescents from 10 to 13 years old. 
NLSCY Study Procedures  
The NLSCY sampled participants from 56,000 households in the Labor Force Survey 
(Statistics Canada, 2019). Each Canadian province was partitioned into either urban or rural 
geographic locations. The Labor Force Survey used a stratified multi-stage sampling design 
non-institutionalized individuals and an active population aged 15 years and older to select a 
probability sample of 56,000 respondent households. (Tulk et al., 2016; Statistics Canada, 
2019). Participation was voluntary. Data was collected directly from the respondents. The 
questionnaires were given by an interviewer who used a computer-assisted telephone 




Study Participants for Cycles 5 and 6  
Table 1 below shows the breakdown of the number of children and their corresponding age at 
each cycle. This dissertation focused on participants aged 10 and 11 during Cycle 5 
(baseline) and their follow-up survey in Cycle 6 (post-baseline) (see bolded frequencies in 
Table 1) 












10  1330 1378 0 0 2708 
11  1278 1447 0 0 2725 
12  1231 1015 1302 0 3548 
13  1151 980 1393 0 3524 
14  1050 907 971 1227 2927 
15 1058 884 943 1274 4159 
Total 7,098  6,611  4,609  2,501  
 
Inclusion/exclusion Criteria 
Children in all 10 provinces of Canada were eligible. Families living in Indian reserves or 
Crown lands, institutions, belonged to the Canadian Armed Forces, First Nation reserves, 
aboriginal settlements, children living in institutions, or lived in remote regions with a low 
population density were excluded, about 2% of the total Canadian population (Statistics 
Canada, 2019).  
Participants in both Cycles 5 and 6 were between 10 and 13 years old. Cycles 5 and 6 were 
selected for analysis.  
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Study Aims and Operational Definitions of variables 
The study research objectives as stated in Chapter 1 are restated below: 
1. To determine the relationship between EI and PA cross-sectionally and over time for 
a two-year follow up period.  
2. To determine the associations of EI and intensities and duration of PA cross-
sectionally over time for a two-year follow up period.  
Operational definition of the dependent variable EI is defined as “the ability to engage in 
sophisticated information processing about one’s own and others’ emotions and the ability to 
use this information as a guide to thinking and behavior” (Mayer, Salovey, & Caruso, 2008, 
pg. 503). EI was measured by using the EQ-i:YV Brief (Emotional Quotient Inventory Youth 
Version, Brief (Statistics Canada, 2019)). This scale assesses the five domains of EI derived 
from the Bar-On Model: Intrapersonal representing self-awareness and self-expression, 
Interpersonal representing social awareness and interpersonal relationship, Stress 
Management representing emotional management and regulation, Adaptability representing 
change management, and General Mood representing self-motivation (Bar-On & Parker, 
2000). Originally created for adults, the EQ-i:YV Brief assesses levels of both emotional and 
social functioning in both children and adolescents. This scale is helpful in understanding 
one’s strong and weak points in EI to further allow the individual to strengthen their skillset 
needed for personal, academic, and social achievement. As this is a brief assessment, each 
domain includes three questions from the full version. As recommended by the developers of 
the tool to calculate the scores, one was subtracted from each item to create a score of 0; all 
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domains range between 0-9. In the Statistics Canada data files, the only domain that is 
reverse coded score of the Stress Management domain making 0 the highest and 9 the lowest 
score. The composite score is an interval scale meaning that a low score of EI indicates low 
levels of EI whereas a high score indicates high levels. An individual whose composite EI 
score of 30 has higher EI than another whose composite score is 15 (Statistics Canada, 2019). 
Appendix A shows the EI scale. Stress Management domain includes letters C, H, and M; 
Adaptability domain contains letters D, I, and N, Intrapersonal domain includes letters A, F, 
and K, Interpersonal domain includes B, G, and L, and the General Mood domain includes 
letters, E, J, and O. The responses range from, “Rarely true of me” to “Very often true of 
me”. The EQ-i:YV was validated as it was administered to a large sample of 9,000 children 
and young adults in North America (Bar-On & Parker, 2000). The EQ-i:YV is administered 
to many children and adolescents and is a widely used self-reported EI measure (Humphrey 
et. Al., 2011). 
Operational definition of the main independent variable: PA defined as the movement of 
skeletal muscles requiring energy expenditure (World Health Organization, 2019) and is 
characterized or typically measured by the dimensions of intensity: moderate PA or vigorous 
PA) and duration in minutes as defined below:  
1. Moderate Physical Activity: bicycling, brisk walking, and being active in games and 
sports (WHO, 2019). Moderate PA is captured in the survey question, “how often 
have you played sports or done physical activities without a coach or instructor?” The 
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responses range from: “Never, less than once a week, 1-3 times per week, and 4 or 
more times per week”.   
2. Vigorous Physical Activity: competitive ports such as hockey, baseball, fast 
swimming etc. (WHO, 2019). Vigorous PA is measured using the following survey 
question, “how often have you played sports with a coach or instructor (swimming 
lessons, baseball, hockey, etc.?)”  The responses range from: “Never, less than once a 
week, 1-3 times per week, and 4 or more times per week”.   
3. Duration: measured in minutes and further collapsed into the following categories: 
“0”, “1 to 15”, “16 to 30”, “31 to 59”, “60 to 120 minutes”, “over 121 minutes”. 
These categories or PA duration were pre-coded in the dataset.  
PA was measured using intensity, moderate or vigorous, and duration in minutes. For 
frequency of intensity, is the question asked is, “In the past 12 months, how often have you 
played sports without a coach or done other physical activities? (For example, biking, 
skateboarding)”. Another question asked is, “In the past 12 months, how often have you: 
...Played sports or done physical activities with a coach or instructor (for example, swimming 
lessons, baseball, hockey)?”; and “In the past 12 months, how often have you…taken part in 
dance, gymnastics, karate or other groups or lessons?” The answers that one can respond 
range from, “Never, less than once a week, 1-3 times per week, and 4 or more times per 
week”.  Lastly, PA is broken down into minutes, for example, the question is asked: 
“Thinking of the sport or physical activity that you do the most often, how long do you 
usually spend being active in one session?” The answers ranged from, “I don’t do physical 
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activity” “1 to 15 minutes, 16 to 30 minutes, 31 to 59 minutes, 1 to 2 hours, more than 2 
hours” (Please refer to Appendix B). These questions were designed for the population, there 
is no documentation of a particular questionnaire used to assess PA levels. Each 
questionnaire administered by the NLSCY were crafted by Human Resources and Skills 
Development Canada and expert advisory groups (Statistics Canada, 2019). All assessments 
were priorly tested in focus groups and pilot surveys before collecting data (Statistics 
Canada, 2019).   
Other Factors  
Child’s age, level of education, and gender, and annual household income, family 
functioning, and health status in adults have been shown to be confounding factors in the 
association between EI and PA (Li et al., 2009; Ardahan et al, 2011; Coban et al, 2010 
Micolajczack et al, 2015). Included in the analyses were: self-esteem, friends score, daily 
hours of watching television, smoking status, physical aggression-conduct behavior, indirect 
aggression, emotional disorder-anxiety, and hyperactivity & inattentiveness were included in 
the final model.  
Self-Esteem 
 Self-esteem questions were assessed for 10-13 year olds in the NLSCY to compute a 
total score and were adapted from the General-self Scale of the Marsh Self Description 
Questionnaire (Statistics Canada, 2019). The Cronbach’s alpha: 0.728 based off Cycle 1 data. 
The higher scores indicated a higher self-esteem in adolescents. 
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Smoking Status  
 These questions were taken from the Youth Smoking Survey, the WHO Survey on 
Health Behaviors in School Children, and the Western Australia Child Health Survey 
(Statistics Canada, 2019).  
Emotional & Anxiety Disorder, Indirect Aggression, Hyperactivity & Inattention, and 
Physical Aggression  
 The Indirect aggression questions were distributed to 10-11 year olds and were 
adapted from Lagerspetz, Bjorngvist, and Peltonen of Finland (Cronbach’s alpha: 0.766), 
Emotional Disorder-Anxiety questions were adapted from the Ontario Child Health Study 
(Cronbach’s alpha: 0.736), and both the Hyperactivity & Inattention (Cronbach’s alpha: 
0.815) and the Physical Aggression (Cronbach’s alpha: 0.772) questions were adapted from 
both the Ontario Child Health Study and the Montreal Longitudinal Survey (Statistics 
Canada, 2019) (Cronbach’s alphas were based on the previous cycle’s data). These 
questionnaires were adapted to assess the prevalence of the aforementioned behaviors. For 
example, if an adolescent scores lower on these assessments, that particular behavior is less 
prevalent than an adolescent with higher scores.  
Friends Score  
 This scale was set to measure how adolescents feel they get along with their peers, 
their social support, number of close friends, time spend with friends, and people they can 
closely confide in (Cronbach’s α=0.779) and was adapted from the Ontario Child Health 
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Study and the NLSCY Child Questionnaire. (Chronbach’s α was based on Cycle 1) 
(Statistics Canada, 2019).  The higher score was associated with an increased friends score.  
Daily hours of watching television  
 This survey question was assessed under the Activities section of the entire 
questionnaire. All surveys were previously tested and validated before distribution (Statistics 
Canada, 2019). Extensive evaluations were implemented to the scale data to confirm the 
validity and reliability found in previous literature would also apply to the NLSCY (Statistics 
Canada, 2019).  
Hypotheses  
We explored the 2 hypotheses below:  
Hypotheses 1: PA duration at baseline Cycle 5 is associated with GEI scores, and the 
domains of EI: Intrapersonal, Interpersonal, Adaptability, and General Mood, and Stress 
Management.  
Null Hypotheses: There is no association between PA on GEI or any of the 5 domains at 
baseline Cycle 5 or when following up with Cycle 6  
Hypotheses 2: Intensity of PA at baseline Cycle 5 is associated with GEI scores, and the 
domains of EI: Intrapersonal, Interpersonal, Adaptability, and General Mood, and Stress 
Management.    
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Null Hypotheses: There is no association between the baseline Cycle 5 intensity or when 
following up with Cycle 6 of PA nor duration of on GEI or any of the 5 domains.  
Cycles 5 which included adolescents aged 10 and 11 for a total of 5,433 participants was 
used for cross-sectional analyses (Table 1). For between cycle changes, Cycles 5 and 6 were 
analyzed.  
Methodology  
Aims for Each Hypothesis  
Hypothesis1, Aim 1: Determine the association of GEI scores and the five domains of EI 
with PA duration cross-sectionally (Cycle 5). 
GEI was the primary outcome variable. The main predictor variable was duration of PA. In 
secondary analysis, similar relationship of the domains (Intrapersonal, Interpersonal, 
Adaptability, General Mood, and Stress Management) with PA were assessed. The domains 
were assessed as categorical and as continuous factors.  
Statistical Analysis Performed for Aim 1.1: The GEI scale from the NLSCY were used to 
calculate a composite score by adding up responses to the 15 questions on the EQ-i:YV 
Brief. The composite score was determined by adding up all of the subdomains which 
contribute to the composite score of GEI (Intrapersonal, Interpersonal, Adaptability, General 
Mood, and Stress Management). The overall EI composite score ranges from 0-45; the range 
of each domain ranged from 0-9 The association of PA on EI was assessed using linear 
regression analysis with EI composite score. PA was analyzed as a categorical variable as it 
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was pre-coded by the NLSCY. Firstly, simple linear regression was fitted to determine the 
unadjusted strength and direction of the relationship of PA on EI. Secondly, multivariable 
linear regression analysis accounting for potential confounding factors was used to determine 
the effect of PA. Potential confounding factors comprised of: age, annual household  income, 
gender, child health status, daily hours of watching television, smoking status, self-esteem, 
friends score, physical aggression, hyperactivity inattention, anxiety/emotional disorder, and 
indirect aggression. A parsimonious model was selected using stepwise selection procedures 
(Li et al., 2009). The association of PA with EI was summarized using regression 
coefficients. A two-sided t-test using the regression coefficient divided by its standard error 
was used to test the null hypothesis that the regression coefficient is equal to zero.   
Hypotheses 1, Aim 1.2 Determine the differences of GEI scores and the five domains of EI 
among PA Duration categories (Cycle 5) 
Statistical Analysis for Aim 1.2: PA duration was categorized as: none (0), 1-15 minutes, 
16-30 minutes, 31-59 minutes, 1-2 hours, and > 2 hours. ANOVA was used to assess the 
mean difference in EI among PA categories. If the general F-test attains statistical 
significance, a pairwise post-hoc test was conducted with adequate protection against type I 
error due to multiple testing. In secondary analysis PA and EI were coded as a binary, with 
EI coded as high vs. low variable with cut-off at the 80th percentile, and PA coded by 
meeting the PA duration guidelines, > 60 minutes. The binary variable was used as the 
response variable in logistic regression analysis. Wald Chi-squared tests were used for 
determining a relationship between the following categorical variables for both PA and EI: 
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age, annual household income, gender, and child health status. Logistic regression analysis 
was used to estimate the log-odds of EI using PA duration categories as the main predictor. 
Models were adjusted for the following potential confounders: age, annual household 
income, gender, and child health status.  
Hypothesis1, Aim 1.3: Assess Changes Between Cycle 5 and 6 in the Association of GEI 
scores and the five domains of EI and PA Duration 
The outcome variable was GEI and the main predictor variable was duration of PA. In 
secondary analysis, similar analysis was conducted using the 5 domains as the independent 
variables: Intrapersonal, Interpersonal, Adaptability, and General Mood, and Stress 
Management.  
Statistical Analysis for Aim 1.3: Linear regression was used to determine of PA on EI. 
Multivariable adjusted linear and logistic regression models were used assess changes 
between Cycle 5 and 6. The models were adjusted for baseline characteristics: age, and 
gender, annual household income, and child health status.  In secondary analysis EI was 
analyzed as a continuous outcome variable and PA was analyzed as binary predictor variable.  
For this hypothesis, I envision the title of my paper to be: “Cross-Sectional and 2 Year 
Follow-up Relationships Between Physical Activity Duration and Emotional Intelligence in 
Adolescents” 
Hypothesis 2, Aim 2.1: Determine the association of GEI scores and the five domains of EI 
with PA Intensity cross-sectionally (Cycle 5) 
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Statistical Analysis for Aim 2.1: Statistical analysis was similar to that of Aim 1.1. 
Moderate, vigorous, and group PA were analyzed. In secondary analysis, the categories were 
“less than four times a week” and “4 or more times a week” in congruence with the PA 
intensity guidelines. 
Hypothesis 2, Aim 2.2 Determine the differences of GEI scores and the five domains of EI 
among PA Intensity categories (Cycle 5)  
Statistical Analysis for Aim 2.2: Statistical analysis similar to that of Aim 1.2 was used. PA 
intensity was coded into the following categories: Never, less than once a week, one to three 
times per week, and four or more times per week. This hypothesis tested whether there were 
differences in EI depending on PA intensity category. Model with moderate PA, vigorous 
PA, and group PA as the main predictor variable were analyzed. In secondary analysis, the 
categories were “< 4 times a week” and “> 4 times a week” in accordance with the current 
PA guidelines for adolescents.   
Hypothesis 2, Aim 2.3: Assess Changes Between Cycle 5 and 6 in the Association of GEI 
scores and the five domains of EI and PA Intensity 
Statistical Analysis for Aim 2.3: Statistical analysis similar to that of Aim 1.3 was used. 
Moderate and vigorous PA were categorized into Never or 0 times per week, 1 to 3 times per 
week, and > 4 times per week. In secondary analysis, the categories were collapsed to < 4 
times per week and > 4 times per week in accordance with the current PA guidelines for 
adolescents.    
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For this hypothesis, I envision the title of my paper to be: “Cross-Sectional and 2 Year 
Follow-up Relationships Between Physical Activity Intensity and Emotional Intelligence in 
Adolescents” 
A p value of 0.05 was used to indicate statistical significance. A 95% confidence interval for 
odds ratios were calculated.  
Each statistical test for each specific aim was assessed using five models: 
Model 1: PA Duration/Intensity   
Model 2: Demographic variables: age(child), annual household income, gender, child/youth 
health status 
Model 3: Model 2 + Psychosocial (self-esteem, friends score) + Behavioral Variables 
(smoking status, daily hours of watching television, physical aggression, indirect aggression, 
anxiety emotional disorder, and hyperactivity inattention) 
Summary  
 Based on previous literature that there is a relatively consistent relationship between 
volume of PA and EI. This chapter discussed the study Aims for this dissertation, the Aims 
and hypotheses, theoretical foundation, a description of the NLSCY, and the rationale for 









Chapter 4 discusses results of the analyses the plan of which was described in Chapter 3.  
Linear and logistic regression analyses were used to relate GEI, the dependent variable, to 
PA duration, intensity frequency, the main exposure variables, using two approaches: a 
primary analysis using linear regression and secondary analysis using logistic regression 
analysis. In primary analysis, linear regression and analysis of variance (ANOVA) with GEI 
and each of the five domains were analyzed as continuous dependent variables. In these 
models PA duration was analyzed as a 4-level (0-30 minutes, 31-<60 minutes, 1-2 hours, and 
> 2 hours) categorical predictor with the 0-30 min as the referent category. Where indicated, 
ANOVA was followed with post-hoc pairwise comparisons. Simple linear regression was 
followed with multivariable adjusted models to account for potential confounding. Results 
for linear regression are summarized using regression coefficients and 95% confidence 
intervals.  Also in secondary analysis, GEI composite score and each of the five domains 
were coded as binary dependent variables with cut-off at the 80th percentile. Logistic 
regression analysis was then used to estimate the log-odds for high vs. low GEI. Modeling 
similar to the primary analysis was used. Results for secondary analyses are summarized 




Predictors attaining statistical significance in bivariate analysis: age, gender, child health 
status, and annual household income were included in multivariable regression models. 
Independent variables were selected from the following candidate predictors: age, gender, 
child health status, and household annual income, self-esteem score, friends score, daily 
hours of watching television, smoking status, physical aggression score, anxiety and 
emotional disorder score, indirect aggression score, and inattentiveness score.  
Participant characteristics at Cycle 5 
Characteristics of participants at Cycle 5 are shown in Table 1 (Manuscript 1). At Cycle 5, 
there were 2,029 participants, 48.7% of them were male, 19.6% were 10 years old, 22.5% 
were 11 years old, 29.5% were 12 years old, and 28.3% were 13 years old. Excellent health 
status was reported for 55.9% of the adolescents. Greater than 50% of the households earned 
an annual income of over $60,000. For the other independent variables assessed, 9.4% were 
not smokers, and 36.6% watched over an hour of television per day. The mean (SD) for 
physical aggression score was 1.1(1.8); 1.4(1.7), for indirect aggression score; 3.3(2.6) for 
emotional disorder-anxiety score; 3.8(2.8) for hyperactivity-inattention score; 13.3(2.5) for 






Modeling strategies  
The following nested regression models were considered: 
Model 1 = adjusted for PA duration/intensity  
Model 2= gender, age, annual household income, child health status 
Model 3 = adjusted for Model 2: gender, age, annual household income, child health status, + 
self-esteem, friends score, daily hours of watching television, smoking status, physical 
aggression, indirect aggression, anxiety emotional disorder, hyperactivity inattention 
Model 1 adjustment comprised of PA duration categories as a single exposure variable with 
no additional adjustment. In Model 2, the main model for this analysis, comprised of 
multivariable adjustment for gender, age, annual household income, child health status. 
Model 3, which served as hypothesis generating included other participant characteristics 
comprising of continuous variables: self-esteem, friends score, physical aggression, indirect 
aggression, anxiety emotional disorder, hyperactivity inattention and categorical variables: 
daily hours of watching television, and smoking status. We believed that Model 3 was likely 
overfitted because there was multicollinearity among the factors in the model. The results of 
Model 3 will not be presented in this chapter. Therefore, to determine the association of GEI 
scores with duration of PA, we focused on results for Model 2. The association of GEI scores 
with duration of PA duration was summarized using linear regression coefficients or slopes, 
β and the standard error (SE).  A similar approach was adopted for each of the 5 domains. A 
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similar analysis was conducted for Hypothesis 2 Aim 1 using PA intensity and frequency 
analyzed as the main exposure variables.  
Models similarly adjusted as Model 1 and Model 2 were used in logistic regression analysis 
for Aim 2 (Hypotheses 1 & 2). First, GEI scores and each of the 5 domains scores were 
binarized with a cut-point at the 80th percentile to indicate low vs. high GEI scores or high 
levels for each domain. Secondly, PA duration was coded as binary predictor with cut-off at 
“<60 minutes” and “≥60 minutes”, and “< 4 times per week” and “the > 4 times per week 
category” for PA intensity. This coding scheme for PA duration binary variable was selected 
to mirror the current WHO guidelines for PA for adolescents (WHO, 2019).  
Hypothesis 1, Aim 2: Determine the differences of GEI scores and the five domains of EI 
among PA Duration categories  
The association of GEI scores analyzed as a continuous dependent variable, and PA duration 
categories as the main predictor was further analyzed using ANOVA, i.e., mean GEI scores 
were compared over the four categories of PA duration. Where the ANOVA general F-test 
was statistically significant, pairwise comparisons of means were conducted with appropriate 
adjustment for the level of significance to remain at nominal familywise error rate of 0.05 to 
protect from false discovery due to multiple testing. Similar analysis of GEI scores as a 
continuous dependent variable were conducted for Aim 2 with PA intensity categories.  
The means and standard deviation of GEI scores were 28.3(6.6) for the 0-30 minutes of PA 
duration, 30.0(6.5) for the 31-<60 minutes of PA duration, 30.8(6.7) for the 1-2 hours of PA 
duration, 30.1(6.5) for the > 2 hours of PA duration. The ANOVA general F-test (F-test:13.9) 
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p<0.0001 revealed the overall model was statistically significant. Pairwise comparison of 
category means revealed that the 1-2 hours PA duration had the highest and statistically 
significant GEI adjusted mean score, relative to the referent category 0-30 minutes PA 
duration as follows: the 1-2 hours of PA duration had mean= 30.8(6.7), the >2 hours of PA 
duration had mean=30.1(6.5), the 31-<60 minutes PA duration had mean=30.0(6.5) (all p-
values <0.05). A similar pattern was observed in the means for General Mood domain of EI 
(F test:9.23) p<0.0001. With respect to the association between General Mood and PA 
duration, relative to the referent category of 0-30 min PA duration, the following categories 
has statistically significantly higher General Mood Scores: the 1-2 hours PA duration had 
mean=7.4(1.8), the 31-<60 minutes PA duration had mean =7.2(1.7),  the > 2 hours PA 
duration had mean=7.2(1.7). Post-hoc pairwise comparison of PA duration means revealed 
that the 31-<60 minutes PA duration with a mean = 7.2(1.7), was borderline statistically 
significant (p=0.0667) while the other PA duration categories were statistically significant at 
p<0.05. The association of the Adaptability domain score (F-test: 35.9) p<0.0001 revealed 
that the >2 hours of PA duration had statistically significant higher Adaptability domain 
scores relative to the referent category 0-30 minutes PA duration: the > 2 hours of PA 
duration had mean=6.2(2.1), the 1-2 hours of PA duration had mean=6.0(2.0), and the 31-
<60 minutes PA duration category had mean=6.0(1.8), (all p-values <0.05). This pattern was 
also found with Stress Management domain scores; the F-test revealed the model overall was 
statistically significant (F-test:10.6) p<0.0001. Relative to the referent category 0-<30 
minutes PA duration, the > 2 hours of PA duration had statistically significant higher Stress 
Management scores as follows with the > 2 hours of PA duration with mean=5.0(2.5), the 1-
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2 hours of PA duration with mean=5.8(2.2), the 31-<60 minutes PA duration with 
mean=5.8(2.1), (all p-values <0.05). (Table 2, Manuscript 1) 
Hypothesis 2, Aim 2 – Determine the differences of GEI scores and the five domains of EI 
among PA Intensity categories  
Global Emotional Intelligence by Weekly Moderate PA  
The GEI mean scores were 29.4(7.2) for the Never or 0 times per week category, 28.1(6.8) 
for the < than once a week category, 30.5(6.4) for the 1-3 times per week category, and 
30.3(6.8) for the > 4 times per week category. The ANOVA general F-test revealed that the 
overall model was statistically significant (F-test:11.80), p<0.0001. The ANOVA general F-
test also revealed overall model was statistically significant for the Interpersonal score: (F-
test: 11.06), p<0.0001. Relative to the referent category Never or 0 times per week , the > 4 
times per week category of moderate PA had statistically significant higher Interpersonal 
scores after the Never or 0 times per week referent category mean=6.9(2.2), the categories 
are as follows: the > 4 times per week category had mean=6.7(1.9), the 1-3 times per week 
category had mean=6.7(1.8), and the < than once a week category mean=6.0(2.1). Post-hoc 
pairwise comparison of moderate PA category means revealed that only the < than once a 
week category with a mean = 6.0(2.1) of moderate PA had a p-value of <0.05. The 
Adaptability domain mean scores had a similar pattern. The General F-test (F-test: 9.23), 
p<0.0001 showed that model was statistically significant. Relative to the referent category, 
>4 times per week had statistically significant higher Adaptability scores as follows: the > 4 
times per week category mean=6.0(2.1), the 1-3 times per week category mean=5.8(1.9), and 
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the < than once a week category mean=5.3(2.0). Post-hoc pairwise comparison of moderate 
PA category means revealed that the only the > 4 times per week category moderate PA 
category with mean=6.0(2.1), of moderate PA had a p-value of <0.05. For Stress 
Management domain, the General F-test was statistically significant (F-test: 7.33), p=0.0001. 
Relative to the referent group, the 1-3 times MPA a week category had a statistically 
significant lower score as follows: the 1-3 times per week mean=5.9(2.1), the < than once a 
week category mean=5.6(2.2), and for the > 4 times per week category mean=5.4(2.3). Post-
hoc pairwise comparison of moderate PA category means showed that only the 1-3 times per 
week MPA category with mean=5.9(2.1), of moderate PA had a p-value of <0.05. (Table 2, 
Manuscript 1)  
Global Emotional Intelligence by Weekly Vigorous PA  
The GEI mean scores were 29.0(6.4) for the Never or 0 times per week category, 29.1(6.8) 
for the < than once a week category, 29.7(6.7) for the 1-3 times per week category, and 
31.6(6.6) for the > 4 times per week category. The ANOVA general F-test revealed that the 
overall model was statistically significant (F-test:14.27), p<0.0001. Relative to the referent 
category Never or 0 times per week, the > 4 times per week category had statistically 
significant higher scores as follows: the > 4 times per week category had mean=31.6(6.6), the 
1-3 times per week category had mean=29.7(6.7), and the < than once a week category had 
mean=29.1(6.8). Post-hoc pairwise comparison of moderate PA category means revealed that 
the only the > 4 times per week category with a mean = 31.6(6.6), of vigorous PA had a p-
value of <0.05.  Most domains had the same pattern in their General F-test values and mean 
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differences: when comparing to the Never or 0 times per week referent category, the > 4 
times per week category had statistically significant higher scores with the Intrapersonal 
domain: the > 4 times per week category had mean=5.2(2.4), the 1-3 times per week category 
had mean=4.6(2.5), and the < than once a week category had mean=4.7(2.1); (F-test: 10.67), 
p<0.0001. Post-hoc pairwise comparison of vigorous PA category means revealed that the 
only the > 4 times per week category with a mean = 5.4(2.4) of vigorous PA had a p-value of 
<0.05. The Interpersonal domain was as follows: the > 4 times per week category 
mean=7.0(1.8), the 1-3 times per week category had mean=6.6(1.9), and the < than once a 
week category had mean mean=6.3(1.9) (immediately following the referent category at 
mean=6.4(2.2)); (F-test:11.95), p<0.0001. Post-hoc pairwise comparison of means of the 
Interpersonal domain revealed that the only the > 4 times per week category with a mean = 
7.0(1.8), of vigorous PA had a p-value of <0.05. The Adaptability domain scores were as 
follows: the > 4 times per week category had mean=6.4(1.9), the 1-3 times per week category 
had mean=5.6(2.0), and the < than once a week category had mean=5.3(2.0) (immediately 
following the referent category at mean=5.8(2.0)); (F-test:23.19), 0<0.0001. Post-hoc 
pairwise comparison of vigorous PA category means revealed that the > 4 times per week 
category of vigorous PA with a mean = 6.4(1.9) was statistically significant at p<0.05 
whereas the < than once a week category of Vigorous PA = 5.3(2.0) was borderline 
statistically significant p=0.0770. The General Mood domain was as follows: the > 4 times 
per week category had mean=7.5(1.8), the 1-3 times per week category had mean=7.2(1.7), 
and the < than once a week category had mean=7.1(2.0); (F-test:9.23), p<0.0001. Post-hoc 
pairwise comparison of General Mood score means for categories of vigorous PA revealed 
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that the only the > 4 times per week category with mean = 7.5(1.8), of vigorous PA was 
statistically significantly higher than the mean for the referent category at p<0.05. (Table 2, 
Manuscript 1).  
Hypothesis 1, Aim 1 –Determine the association of GEI scores and the five domains of EI 
with PA Duration cross-sectionally 
Association of Global Emotional Intelligence scores and PA duration categories  
Because of low counts in some of the 6 initial categories of PA duration, the 0 minutes, 1-5 
minutes, and 16-30 minutes were collapsed into the 0-30 minutes PA duration category. The 
following were the final PA duration categories: 0-30 minutes, referent category, of PA 
duration category (hereafter referred to as PA duration), 31-<60 minutes of PA duration, 1-2 
hours of PA duration, and > 2 hours PA duration.  
In Model 2, relative to the 0-30 minutes PA duration category, the following PA duration 
categories attained statistically significantly higher GEI scores: the 1-2 hours PA duration: 
β=2.50(0.60), p<0.0001, the > 2 hours of PA: β=2.12(0.68), p=0.0020, the 31-<60 minutes of 
PA: β=1.80(0.73), p<0.0140 (Table 3, Manuscript 1). The test for linear trend for in this 
model was statistically significant, (p<0.0001), suggesting that the as the categories of PA 
duration increased, so did GEI scores. Looking at the five domains of EI, PA duration was a 
statistically significant predictor for Intrapersonal, Interpersonal, Stress Management, 
Adaptability, and General Mood domains of EI. For Model 2, focusing on the Intrapersonal 
domain of EI, relative to the referent category the 0-30 minutes PA duration, the  > 2 hours of 
PA duration had the highest regression coefficient of β=0.60(0.27), p=0.0330, followed by 
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the 1-2 hours of PA duration with β=0.42(0.22), p=0.0520. A positive dose-response 
relationship between PA duration and the Intrapersonal domain is shown by the statistically 
significant test for linear trend (p=0.0100). Moving on to the Interpersonal domain of EI, the 
> 2 hours of PA duration had the highest regression coefficient of β=0.40(.20), p=0.0400 
followed by the 1-2 hours of PA duration β=0.36(0.18), p=0.0460. The test for linear trend 
had a statistically significant p value (p=0.0200) showed a positive relationship between PA 
duration and the Interpersonal domain. Regarding the Adaptability domain of GEI, the > 2 
hours of PA duration had the highest regression coefficient of β=1.22(0.25), p<0.0001, 
followed by the 1-2 hours of PA duration with β=0.97(0.18), p<0.0001, and the 31-<60 
minutes of PA duration β=0.94(0.19), p<0.0001. PA duration and Adaptability had a positive 
dose-response relationship as shown in the test for linear trend (p<0.0001). For the Stress 
Management domain of EI, the > 2 hours of PA duration had the highest regression 
coefficient β=-0.50(.28), p=0.0180. Finally, the General Mood domain of EI it followed the 
same pattern as GEI scores wherein the 1-2 hours of PA duration had the highest regression 
coefficient relative to the referent category, 0-30 minutes PA duration β=0.52(0.17),  
p=0.0020 followed by the > 2 hours of PA duration β=0.41 (0.19) p=0.0260, and the 31-<60 
minutes of PA duration β=0.37(0.20), p=0.0640. PA duration and the General Mood domain 





Hypothesis 2, Aim 1 – Determine the association of GEI scores and the five domains of EI 
with PA Intensity cross-sectionally 
Association of GEI score and PA intensity (moderate, vigorous, and group PA) 
Moderate, vigorous, and group PA Intensity were categorized as: Never or 0 times per week 
(referent category), the < than once a week category, the 1-3 times per week category, the > 4 
times per week category.  
Association of GEI score and Moderate PA Intensity 
In linear regression analysis in which GEI scores, its domains, as the dependent variable, 
analyzed as a continuous dependent variables with PA intensity as the main predictor 
variable,  Relative to the referent category of Never or 0 times per week of engaging in PA, 
the > 4 times per week category had a statistically significantly higher regression coefficient: 
β=1.66(0.82), p=0.0440 followed by the 1-3 times PA per week category with regression 
coefficient β=1.44 (0.82), p=0.0770. Weekly frequency of moderate PA categories and GEI 
have a positive relationship as supported by the test for linear trend (p=0.0010). There were 
statistically significant differences in the analysis of Interpersonal and Stress Management 
domains of EI. Focusing on the Interpersonal domain, the < than once PA a week category 
had statistically significantly lower score with regression coefficient β=-0.61(0.28), 
p=0.0310. A positive dose-response relationship between weekly moderate PA categories 
and the Interpersonal domain is revealed in the test for linear trend (p=0.0030). In the Stress 
Management domain of EI, the 1-3 times PA per week category had a statistically 
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significantly lower score with regression coefficient β=0.92(0.37), p=0.0130. (Table 4, 
Manuscript 1) 
Association of GEI score and Vigorous PA intensity 
In a linear regression analysis in which GEI scores, its domains, were analyzed as continuous 
dependent variables with vigorous PA intensity as the main predictor variable using Model 2 
defined above. Relative to the referent of Never or 0 times per week, the > 4 times per week 
category had statistically significantly higher GEI score with regression coefficient 
β=2.38(.67), p<0.0001. The test for linear trend was statistically significant and revealed a 
positive dose-response relationship between weekly vigorous PA categories and GEI score 
(p<0.0001). For four out of the five domains of EI, weekly vigorous PA was a statistically 
significant predictor for Intrapersonal, Interpersonal, Adaptability, and General Mood. 
Focusing on the Intrapersonal domain, relative to the referent category, the > 4 times per 
week category had the highest regression coefficient: β=0.88 (0.25), p=0.0010. There is a 
positive association between weekly frequency of vigorous PA categories and the 
Interpersonal domain as shown by the test for linear trend (p=0.0010). Next, the Interpersonal 
domain followed the same pattern as the Intrapersonal domain where the > 4 times per week 
category had the highest regression coefficient relative to the referent category: β=0.63 
(0.20), p=0.0020. A positive dose-response relationship between weekly frequency of 
Vigorous PA categories and the Interpersonal domain was revealed through the test for linear 
trend (p=0.0010). Moving on to the Adaptability domain, relative to the referent category, the 
> 4 times per week category of vigorous PA had the highest regression coefficient: 
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β=0.62(0.20), p=0.0030. The test for linear trend revealed a positive dose-response 
relationship (p=0.0070) indicating that as the categories of vigorous PA frequency increased, 
so did the Adaptability domain score. Lastly, the General Mood domain followed the same 
pattern as the Adaptability domain wherein the > 4 times per week category had the highest 
regression coefficient: β=0.49(0.19), p=0.0110. A positive relationship between vigorous PA 
categories and the General Mood domain was determined via the test for linear trend 
(p=0.0120). (Table 5, Manuscript 1) 
Association of GEI score and Group PA intensity 
Model 2 indicates that neither of the models were statistically significant (results not shown). 
Weekly group PA was a statistically significant predictor for the Intrapersonal, Interpersonal, 
and Stress Management domains in Model 2. For the Intrapersonal, domain, relative to the 
referent category Never or 0 times per week engaging in group PA, the > 4 times per week 
category had the highest regression coefficient: β=0.65(0.28), p=0.0190 followed by < than 
once a week category: β=0.43(0.25), p=0.0800. Next, for the Stress Management domain, the 
> 4 times per week category had the highest regression coefficient relative to the referent 
category: β=-0.66(0.28), p=0.0169. A positive relationship between group PA frequency 
categories and Stress Management domain score was revealed from the statistically 
significant test for linear trend (p=0.0790). Lastly, for the Interpersonal domain, relative to 
the referent category, the > 4 times per week category had the highest regression coefficient 
β=0.41(0.24), p=0.0850. The test for linear trend revealed a positive dose-response 
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relationship (p=0.0440) suggesting that as group PA categories increased, so did the 
Interpersonal domain scores. (Table 6, Manuscript 1) 
Hypothesis 1, Aim 3: Changes Between Cycle 5 and 6 in the Association of GEI scores and 
the five domains of EI and PA Duration 
The characteristics for participants at Cycle 6 are presented in Table 1 (Manuscript 2). Paired 
Cycles 5 and 6 data were analyzed for this aim. There were only 619 adolescents who 
attended both Cycles. We assessed the mean change in GEI scores over the two-year follow 
up period. Because of the pairing of records over the two Cycles, each participant was used 
as their own control. 
Model 2 revealed the change in GEI scores from Cycle 5 to 6 was not statistically significant. 
(Appendix C, Table 1). There were no statistically significant changes in GEI scores in the 
unadjusted model (Model 1) or statistically significant changes among the categories of PA 
duration over the two cycles (Appendix C, Table 2). The unadjusted model for GEI score as a 
continuous variable with meeting weekly PA duration guidelines was not statistically 
significant (Appendix C, Table 3). Overall, the odds for high versus low GEI or its domains 






Hypothesis 2, Aim 3 – Changes Between Cycle 5 and 6 in the Association of GEI scores and 
the five domains of EI and PA Intensity 
Association of MPA and Global Emotional Intelligence  
Moderate and vigorous PA categories were collapsed to: Never or 0 times per week to less 
than once a week category, 1-3 times per week category, and the > 4 times per week category 
for both moderate and vigorous PA. Both linear and logistic regression were used and 
mirrored the analyses for PA duration. In secondary analysis GEI score was analyzed as a 
continuous dependent variable and meeting weekly moderate PA guidelines was binarized 
into < 4 times per week (not meeting PA intensity guidelines) and the > 4 times per week 
category (meeting PA intensity guidelines). 
Model 2 revealed that there was an overall increase in the Interpersonal domain by 0.89 
points (β= 0.89, 95% CI: 0.06-1.72), p=0.0340 from Cycle 5 to 6 (Table 2, Manuscript 2). 
For adolescents who engaged in 4 or more times of moderate PA per week, it was borderline 
statistically significant (unadjusted, p=0.0628, adjusted, p=0.0989) for the General Mood 
domain increase. Stress Management was associated with 1-3 times per week of moderate 
PA and was statistically significant, p<0.05, in both the unadjusted (p=0.0323) and adjusted 
models (p=0.0271) associated with a score decrease from Cycle 5 to 6 (Appendix C, Tables 
5&6). The unadjusted model for meeting weekly moderate PA guidelines was not 
statistically significantly associated with Stress Management (Appendix C, Table 7).Overall, 
the odds for high GEI associated with meeting weekly moderate PA (> 4 times per week 
category) guidelines increased only for the Interpersonal domain, OR=2.90 (95% CI: 0.76 -
56 
 
11.05), p=0.0230 in Model 2. The odds for high verses low GEI was not associated with four 
or more times a week of moderate PA (Appendix C, Table 8).  
Association of VPA and Global Emotional Intelligence  
Overall there was a statistically significant change in GEI scores with an increase from Cycle 
5 to 6 for GEI (β= 2.27, 95% CI: 0.012-4.54), p=0.0490 in Model 2. The Adaptability score 
also increased from Cycle 5 to 6 (β= 1.07, 95% CI: 0.15-1.99), p=0.0220. (Table 2, 
Manuscript 2). In the unadjusted model, there was no statistically significant difference in the 
means for GEI scores or any of the 5 domains scores across vigorous PA frequency 
categories (Appendix C, Table 9). There was no statistically significant change in GEI scores 
in the unadjusted model for weekly vigorous PA guidelines (Appendix C, Table 10). Overall, 
the odds for high verses low GEI with meeting weekly vigorous PA guidelines were not 
statistically significant after controlling for covariates (Appendix C, Table 11).  
In secondary analysis GEI score was analyzed as a continuous dependent variable and 
meeting daily PA duration guidelines was binarized into < 60 minutes (not meeting daily PA 
duration guidelines) and > 60 minutes and < 4 times per week for moderate and vigorous PA 
(not meeting the guidelines) and > 4 times per week (meeting the guidelines). These findings 
are summarized in Table 3, Manuscript 2. Model 2 revealed that meeting daily PA duration 
guidelines (≥ 60 minutes) was associated with an increase in the Interpersonal domain score, 
β=0.53(95% CI: -0.10-1.16), p=0.0990 .Model 2 revealed a marginally statistically 
significant overall change in the Interpersonal domain from Cycle 5 to 6 when meeting 
weekly vigorous PA guidelines: β=0.55 (95% CI: -0.06-1.18), p=0.0790. The Adaptability 
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domain also had an increase from Cycle 5 to 6: β=0.65 (95% CI: 0.15-1.31), p=0.0550. A 
statistically significant increase occurred in the Interpersonal domain score (β= 0.63, 95% CI: 
0.02-1.25), p=0.0490, Adaptability score (β= 0.81, 95% CI: -0.06-1.55), p=0.00330, and 
Stress Management score (β= -0.68, 95% CI: -1.46-0.10), p=0.0900 from Cycle 5 to 6 in 
Model 2 for those meeting the moderate PA guidelines. 
Secondary Analysis: logistic regression analysis 
Association of binary GEI scores and PA duration categories  
In secondary analysis, logistic regression analysis fitting Model 1 and Model 2 described 
above to estimate the odds for high GEI scores (with cut-point at the 80th percentile to 
represent high GEI scores) was associated with the four PA duration categories: 0-30 
minutes, 31-<60 minutes, 1-2 hours, and > 2 hours, and were additionally collapsed into the 
following binary categories: “<60 minutes” and “≥ 60 minutes”. This coding scheme for PA 
duration was selected to mirror the current WHO guidelines for PA for adolescents (WHO, 
2019). The scores of the Stress Management domain are reverse coded per the NLSCY as 
described in Chapter 3. The Intrapersonal, Interpersonal, Adaptability, and General Mood 
were binarized with a cut-point of <8 to represent the 80th percentile. As was done in the 
previous analysis, Model 2 was the main model. The association of high vs. low GEI with 
PA duration binary predictor is summarized using Odds Ratios (ORs) and the 95% CIs. A 
similar approach was adopted for each of the 5 domains. This analytic approach was also 
used in Hypothesis 2 of Aim 2 with PA intensity for its respective groups outlined later. For 
intensity, it was binarized to < 4 times per week and the > 4 times per week category.  
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Association of high vs. low Global Emotional Intelligence with Physical Activity 
Duration Categories 
Model 2 results are presented for this analysis. Relative to the referent PA duration category 
of 0-30 minutes, the 1-2 hours of PA duration had statistically significantly higher odds for 
GEI: the 1-2 hours of PA duration, OR=1.84, (1.10-3.07), p=0.0160. Focusing on the 
Interpersonal domain, relative to the referent category of 0-30 minutes of PA duration, the > 
2 hours of PA duration had the highest odds: OR=1.83, (95% CI: 1.07-3.11), p=0.0260 
followed by the 1-2 hours of PA duration OR=1.48, (95% CI: 0.95-2.32), p=0.0850. 
Focusing on the Adaptability domain, the > 2 hours of PA duration had the highest odds in 
comparison to the referent category 0-30 minutes PA duration: OR=3.49, (95% CI 2.13-
5.72), p<0.0001 followed by the 1-2 hours of PA duration OR=2.40, (95% CI: 1.57-3.66), 
p<0.0001, and the 31-<60 minutes PA duration OR=1.88, (95% CI: 1.14-3.11), p=0.0130. 
Moving on to the Stress Management domain, it followed a similar pattern of the 
Adaptability odds wherein the > 2 hours of PA duration had the highest odds relative to the 
referent category: OR=1.81, (95% CI 1.11-2.95), p=0.0160. Lastly, for the General Mood 
domain of EI, relative to the referent category 0-30 minutes, both the 31-<60 minutes PA 
duration and the 1-2 hours of PA duration had similar odds which were also the highest: the 
30-<60 minutes PA duration OR=1.90, (95% CI: 1.13-3.19), p=0.0140, followed by the 1-2 
hours of PA duration OR=1.90, (95% CI: 1.28-2.81), p=0.0010, and the > 2 hours of PA 
duration OR=1.87, (95% CI 1.11-3.14), p=0.0180. (Appendix D, Table 1) 
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Association of high vs. low Global Emotional Intelligence with Physical Activity 
Duration Guidelines 
Model 2 analyzed GEI as a high vs. low binary dependent variable. The main predictor was 
meeting PA guidelines coded also as a binary variable as “PA duration <60 minutes per day” 
vs PA duration >=60 minutes”.  Relative to the <60 minutes of PA duration per day (not 
meeting daily PA duration guidelines), ≥ 60 minutes PA duration per day (meeting daily PA 
duration guidelines) had higher overall odds for GEI, OR=1.42, (95% CI: 1.00-2.02), 
p=0.0460. Looking at the Intrapersonal domain of EI, similarly coded as high vs. low, 
relative to not meeting daily PA guidelines, meeting daily PA guidelines was associated with 
higher odds Interpersonal domain, OR=1.53, (95% CI: 1.09 -2.13), p=0.0120. Moving on to 
the Adaptability domain, it resembled the pattern of GEI wherein relative to the referent 
category, > 60 minutes PA duration had higher odds: OR=1.93, (95%CI: 1.41-2.65), 
p<0.0001. Lastly, the General Mood domain followed a similar pattern; in comparison the 
referent category, those who were meeting the PA duration guidelines had higher odds 
OR=1.41, (95%CI: 1.02-1.95), p=0.0360. (Appendix D, Table 2) 
Association of high vs. low Global Emotional Intelligence with Weekly Frequency of 
moderate PA Categories 
Model 2 was used to analyze the relationship between GEI and its domains score and weekly 
moderate PA categories were not statistically significant (results not shown). Relative to the 
referent category Never or 0 times per week, the < than once a week category had lower odds 
for the Intrapersonal domain: OR=0.49, (95% CI: 0.23-1.00), p=0.0520. The < than once a 
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week category also had lower odds for high GEI relative to the referent category for the 
Interpersonal domain: OR=0.44, (95% CI: 0.25-0.77), p=0.0040. Moving on, the 
Adaptability domain followed that of both the previous mentioned domains where the < than 
once a week category had a lower odds for high GEI relative to the referent category: 
OR=0.41, (95% CI: 0.19-0.86), p=0.0190. Focusing on the General Mood domain, the < than 
once a week category had lower odds relative to the referent category: OR=0.52, (95% CI: 
0.27-0.99), p=0.0460. The Stress Management domain, relative to the referent category, the 
1-3 times per week had lower odds for high GEI and was marginally statistically significant: 
OR=0.60, (95% CI 0.33-1.08), p=0.0940. (Appendix D, Table 3) 
Association of high vs. low Global Emotional Intelligence with Weekly Moderate PA 
Guidelines 
Model 2 was used to relate GEI and its domains scores as a continuous variable with meeting 
weekly moderate PA guidelines as the main exposure variable (results not shown). Relative 
to those not meeting weekly moderate PA guidelines (< 4 times per week), those who were 
meeting weekly moderate PA guidelines (the > 4 times per week category) were more likely 
to have a higher overall odds for the Interpersonal domain: OR=1.39, (95% CI: 1.01-1.90), 
p=0.0390. For the Adaptability domain, the > 4 times per week category had increased odds 
relative to the referent category: OR=1.48, (95%CI: 1.07-2.05), p=0.0150. (Appendix D, 




Association of high vs. low Global Emotional Intelligence with Weekly Frequency of 
vigorous PA Categories 
Relative to the referent category, Never or 0 times per week, the > 4 times per week category 
had increased odds for GEI: the > 4 times per week category OR=1.66, (95% CI: 0.95-2.91),  
p=0.0730. The domains of GEI also had increased odds with vigorous PA being a 
statistically significant predictor for all the domains. Firstly, the Intrapersonal domain had 
increased odds for the > 4 times per week category, relative to the referent category: 
OR=2.01, (95% CI: 1.24-3.24), p=0.0040. The Interpersonal domain showed a similar 
pattern to that of the Intrapersonal domain wherein relative to the referent category, the > 4 
times per week category had increased odds: OR=2.21, (95% CI: 1.43-3.39), p<0.0001. 
Focusing on the Adaptability domain, the > 4 times per week category also had increased 
odds relative to the referent category: OR=1.48, (95% CI 0.93-2.36), p=0.0970, followed by 
1-3 times per week which had decreased odds: OR=0.65, (95% CI: 0.41-1.01), p=0.0600. 
Moving on to the General Mood domain, the > 4 times per week category had an increased 
odds relative to the referent category: OR=1.79, (95% CI 1.11-2.88), p=0.0170. Lastly, for 
the Stress Management domain: the > 4 times per week category also had increased odds 






Association of high vs. low Global Emotional Intelligence with Weekly vigorous PA 
Guidelines 
Model 2 revealed that relative to the referent category, those who are meeting weekly 
vigorous PA guidelines (the > 4 times per week category) had increased odds for GEI: 
OR=1.52, (95% CI: 1.05-2.20) p=0.0230. The domains of GEI also had increased odds and 
meeting the weekly vigorous PA guidelines was a statistically significant predictor for all the 
domains. Focusing on the Intrapersonal domain, the > 4 times per week category had higher 
odds relative to the referent category: OR=1.84, (95% CI: 1.30-2.59), p<0.0001. Next, the 
Interpersonal domain followed the same pattern; Relative to the referent category, the > 4 
times per week category had increased odds: OR=1.97, (95%CI: 1.44-2.71), p<0.0001. 
Moving on to the Adaptability domain, the > 4 times per week category had increased odds: 
OR=2.03, (95%CI: 1.47-2.83), p<0.0001. For General Mood, those meeting the weekly 
vigorous PA guidelines had increased odds OR=1.76, (95%CI: 1.21-2.57), p=0.0030. the 
Stress Management domain showed that the > 4 times per week category also had increased 
odds relative to the referent category: OR=1.50, (95%CI: 1.07-2.10), p=0.0030. (Appendix 
D, Table 6)  
Association of high vs. low Global Emotional Intelligence with Weekly Frequency of 
group PA Categories 
Model 2 revealed no statistically significant association between GEI scores and weekly 
frequency of group PA. Model 2 indicates that relative to Never or 0 times per week, the > 4 
times per week category had increased odds for Intrapersonal domain: OR=1.92, (95% CI: 
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1.13-3.24), p=0.0140. For the Interpersonal domain, the > 4 times per week category also had 
increased odds relative to the referent category: OR=1.69, (95% CI: 1.06-2.71), p=0.0260. 
Lastly, the Stress Management domain followed that of the previously mentioned domains 
where the > 4 times per week category had increased odds relative to the referent category: 
OR=1.77, (95% CI 1.06-2.94), p=0.0270 (Appendix D, Table 7).  
Association of high vs. low Global Emotional Intelligence with Weekly group PA 
Guidelines 
There was no relationship for GEI scores and meeting weekly group PA guidelines (results 
not shown). Model 2 indicates that relative to those who are not meeting weekly group PA 
guidelines (< than 4 times a week), those who are meeting weekly group PA guidelines (> 4 
times per week category) had increased odds for the Interpersonal domain: OR=1.44, (95% 
CI: 1.06-1.96), p=0.0180 (Appendix D, Table 8).  
Chapters 5 and 6 presents an interpretation of results presented in Chapter 4 in the form of 
manuscripts. These chapter discuss and synthesize the postulated underlying physiological 
mechanisms by which measures of PA (duration and intensity frequency) are associated with 
Emotional Intelligence, Chapter 7 concludes this dissertation by summarizing main findings, 
comparing it to previous literature, and discussing implications, limitations, strengths, and 
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THE ASSOCIATION OF PHYSICAL ACTIVITY DURATION AND INTENSITY ON 
EMOTIONAL INTELLIGENCE IN 10-13 YEAR OLDS 
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1Department of Exercise and Health Sciences, University of Massachusetts Boston; 100 
Morrissey Blvd Boston, MA, 02125 
2Department of Mathematics & Statistics, McMaster University, Hamilton, Ontario, Canada 
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Abstract: Many health benefits across the human lifespan have been associated with 
Physical Activity (PA). Previous studies, most of which were cross-sectional in design have 
shown that PA has a positive relationship with emotional health and intelligence. Emotional 
Intelligence (EI), is measured by Emotional Quotient which made up of five domains. Most 
adolescents do not meet the current WHO Physical Activity guidelines. Previous studies have 
not focused on the relationship of PA duration and intensity on EI scores in adolescents. We 
conducted a secondary data analysis using data from the National Longitudinal Survey of 
Children and Youth (NLSCY) study. EI score was measured by using a validated the youth 
version of Brief Emotional Quotient Inventory; PA was assessed using standard self-report. 
Analysis of variance (ANOVA)and multivariable linear regression analysis were used relate 
PA measures with EI scores. Meeting guidelines for PA duration and vigorous PA were 
associated with the highest overall EI and highest General Mood scores. PA duration and 
vigorous PA were positively associated with overall EI and its domains. Physically 
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exercising >2 hours per week, >1 time per week of vigorous PA, and meeting PA guidelines 
were associated with higher Stress Management and Adaptability scores. PA duration, 
vigorous and group PA could influence the emotional health of adolescents Intervention 
studies longitudinally following adolescents are required to determine the effect of various 
physical activities and to better understand the temporal relationship between PA and EI.  
Word Count: 235 
Introduction 
 PA has been shown to be positively associated with many health benefits in humans. 
According to the World Health Organization (WHO), these benefits vary from physical to 
psychological (WHO, 2019). While PA is important for adolescents during this critical time 
of their growth and development, about 80% of adolescents do not meet the current PA 
guidelines (WHO, 2019). The current PA Guidelines state that an individual should engage 
in at least 1 hour of aerobic exercise per day, and at least three of those days should be 
vigorous aerobic activity, and three times a week of bone and strengthening activities.  
PA could influence adolescent’s emotional health (WHO, 2019). The emotional 
dimension of health, referred to as Emotional Intelligence (EI) is measured by one’s 
Emotional Quotient. Defined as “The ability to engage in sophisticated information 
processing about one’s own and others’ emotions, and the ability to use this information as a 
guide to thinking and behavior” (Mayer, 2008), EI is major indicator of health (Mikolajczak 
et al., 2015; Omar Dev et al., 2012) and is defined as “the ability to engage in sophisticated 
information processing about one’s own and others’ emotions and the ability to use this 
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information as a guide to thinking and behavior” (Mayer, Salovey, & Caruso, 2008, p. 503). 
The five domains of EI are Intrapersonal, Interpersonal, Adaptability, General Mood, and 
Stress Management. EI is a notion of both cognitive and non-cognitive abilities and skills 
that affect an individual’s capability to thrive in dealing with both environmental demands 
and pressures (Bar-On, 1997).  
Studies have reported a positive relationship between PA volume and EI (Singh, 
2017; Gaspar et al., 2017; Al Sudani & Budzynska, 2015) supporting the hypothesis of a 
positive linear relationship of EI with PA. Kolpakov and colleagues, however, found a 
negative relationship between EI and PA volume (Kolpakov et al., 2017).  
There have been few studies focusing on adolescents to further explore this 
relationship. The associations of EI, EI domains, with PA duration and intensity have not 
been analyzed (Gaspar et al., 2017). We sought to assess the relationships between PA 
duration, moderate, vigorous, and group PA and global EI (GEI) and the five domains in 10-
13 year olds. We hypothesized that PA duration, moderate, vigorous, and group PA is 
positively associated with GEI and its domains.  
Methods 
We used the Canadian National Longitudinal Survey of Children and Youth (NLSCY 
focusing on early adolescents aged 10-13 years. NLSCY is designed to assess overall child 
development and well-being of the children starting from birth until early adulthood 
(Statistics Canada, 2019). The cohort study is a unique setting suitable for evaluating the 
association with EI and domains of EI with measures of physical activity. The NLSCY study 
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systematically collected information social, emotional, and behavioral growth, development 
and behavior, children and youth, education, training and learning, and youth health and 
well-being. in two-year cycles. Structured and systematic assessments such as physical 
development, learning, various behaviors, and information on their friends, family, school, 
and overall community were collected (Statistics Canada, 2019).  
Emotional Intelligence Scores 
EI was measured by using the EQ-i:YV brief version (Emotional Quotient Inventory 
Youth Version, Brief (Statistics Canada, 2019)). This questionnaire assesses the five domains 
of EI derived from the Bar-On Model (Bar-On & Parker, 2000). Originally created for adults, 
the EQ-i:YV brief version assesses levels of both emotional and social functioning in both 
children and adolescents. The composite score is an interval scales whereby a low score of EI 
indicates low levels of EI whereas a high score indicates high levels. The Stress Management 
domain scale was the only domain that was reverse-coded (Statistics Canada, 2019). 
Each domain includes three questions with composite scores ranging from 0 to 9.  A 
composite score for general EI was obtained by summing up the items of the instruments for 
a composite score ranging from 0 to 45. Low composite scores indicate low levels of general 
EI whereas a high score indicates high levels of general EI. (Statistics Canada, 2019).  Stress 
Management was the only domain that was reverse-coded. Reliability of the overall EQ-i:YV 
and the domains range from Cronbach’s alpha of 0.65 to 0.87 (Bar-On & Parker, 2000). The 
EQ-i:YV  tool validity ranged in its correlations from 0.92-1.0 across domains when tested 
against the long version (Bar-On & Parker, 2000). 
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When the EQ-360 (another version of the EQ-i) was tested against the EQ-i, the 
coefficient (R=.69) indicated that both measurements assessed the same domains (Bar-On, 
2013). This scale asked in a positive manner and are phrased simply and addresses children 
and youth’s social, emotional, and personal capabilities and did not focus on behavior 
(Statistics Canada, 2019).  
Physical Activity Measure  
PA was measured using intensity (moderate or vigorous) and duration (minutes). For 
PA frequency of PA intensity participants where asked the question: “In the past 12 months, 
how often have you played sports without a coach or done other physical activities? (For 
example, biking, skateboarding)”; and, “In the past 12 months, how often have you: ...Played 
sports or done physical activities with a coach or instructor (for example, swimming lessons, 
baseball, hockey)?”; and “In the past 12 months, how often have you…taken part in dance, 
gymnastics, karate or other groups or lessons?” The possible ordinal category answers were 
“Never, less than once a week, 1-3 times per week, and 4 or more times per week”.  PA 
duration was measured in minutes, participants where asked the question, “Thinking of the 
sport or physical activity that you do the most often, how long do you usually spend being 
active in one session?” The answers ranged from, “I don’t do physical activity” “1 to 15 
minutes, 16 to 30 minutes, 31 to 59 minutes, 1 to 2 hours, more than 2 hours”.  
Both the PA and EI questionnaires were pilot-tested in focus groups by Human Resources 





One-way ANOVA was used to assess the mean difference in EI scores among PA categories. 
Simple linear regression was fitted to determine the strength and direction of the relationship 
of PA on EI followed by, multivariable linear regression analysis accounting for potential 
confounding factors were used to determine the association EI and of PA variables. The 
analysis was adjusted for the complex design and unequal sampling weights. Potential 
confounding factors were selected from age, annual household income, gender, child health 
status, hours of television, smoking, self-esteem, friends score, physical aggression, 
hyperactivity inattention, anxiety/emotional disorder, and indirect aggression. A 
parsimonious model was selected using stepwise selection procedures (Li et al., 2009). 
Results for linear regression analysis were summarized using regression coefficients 
β(standard error [SE]) for categories of PA variables. Because of low counts in some of the 6 
categories of PA duration, some were collapsed to end up with the 4 categories. A p value of 
p<0.05 was considered statistically significant. A test of linear trend was used to assess the 
dose-response associated with ordinal categories of PA and EI scores. Data analysis was 











Participant characteristics at Cycle 5 
Table 1: Baseline Characteristics at Cycle 5 (n=2029) 
Characteristic Categories Proportion 
Gender Male 48.7% 
 Female 51.2% 
Age (years) 10  19.6% 
11  22.5% 
12  29.5% 
13  28.3% 
Annual Household income (%) <$50,000 30.3% 
 $50,000-59,999 7.7% 
 $60,000-69,999 11.5 
 $70,000-79,999 11.5 
 >=$80,000 39.0% 
Child health status (%) Excellent 55.9 
 Below Excellent  44.1 
Current smoking status (%) Yes 9.4 
No 90.6 
Daily hours watching TV(%) <1 hour 63.4 
>1 hour 36.6% 
Scales Mean±SD 
Physical aggression 1.16±1.8 
Indirect aggression, mean 1.45±1.7 
Anxiety emotional disorder 3.37±2.6 
Hyperactivity inattention  3.88±2.8 
Self-esteem 13.34±2.5 
Friends score 13.05±2.7 
Values are presented as percentages for categorical and ordinal variables, and as Mean ± Standard 
Deviation (SD) for quantitative variables. 
The characteristics of participants at Cycle 5 of the NLSCY are shown in Table 1. There 
were 2,029 participants, 48.7% were male, 19.6% were 10 years old, 22.5% were 11 years 




Results of the association of EI, its domains, among PA Duration and Intensity 
categories  
One-way ANOVA comparing the four groups of PA duration and GEI, its domains are 
summarized in Table 2. There was a statistically significant difference in mean GEI scores, 
Intrapersonal, Adaptability, General Mood, and Stress Management domain scores, all 
p<0.05 except for the Interpersonal domain (p=0.07). Post-hoc analysis revealed that there 
were statistically significant differences in means among groups for GEI, Adaptability, 
General Mood, and Stress Management. The > 2 hours PA duration category mean scores 
were higher for the Adaptability and General Mood domains followed by the 1-2 hours PA 
duration category, p<0.05.  
Assessing means of among GEI scores, its domains, among moderate PA categories, there 
was also a statistically significant difference for the four groups of moderate PA and GEI, 
Intrapersonal, Interpersonal, Adaptability, General Mood, and Stress Management domains 
at p<0.05. After running post-hoc comparison testing, the mean scores remained statistically 
significant for the Interpersonal, Adaptability, and Stress Management domains. The > 4 
times per week of Moderate PA category had higher mean scores for the Adaptability 
domain, p<0.05. The 1-3 times a week of moderate PA had the lowest mean score for Stress 
Management p<0.05. The < than once a week category had the lowest score for the 
Interpersonal domain, p<0.05.  
There was an overall statistically significant model for the four groups of vigorous PA among 
GEI mean scores, its domains at p<0.05. Post-hoc comparison tests revealed that the mean 
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scores for GEI, Intrapersonal, Interpersonal, Adaptability, and General Mood of the > 4 times 
per week were statistically significantly higher than the referent group, p<0.05.  
Table 2: Mean Emotional Intelligence scores by PA duration, weekly moderate PA, and 






















28.3±6.6 30.0±6.5 30.8±6.7 30.1±6.5 13.9 / <0.0001 3< 2 >1 
Domains  
 Intrapersonal 4.5±2.4 4.4±2.5 4.8±2.5 4.9±2.6 4.6/0.0035 - 
 Interpersonal 6.5±2.0 6.5±1.9 6.7±1.9 6.6±1.8 2.3/ 0.0770 - 
 Adaptability 5.0±2.0 6.0±1.8 6.0±2.0 6.2±2.1 35.9/<0.0001 3>2>1  
 General Mood 6.9±1.9 7.2±1.7 7.4±1.8 7.2±1.7 9.2/<0.0001 3<2>1  
 Stress Management 5.5±2.2 5.8±2.1 5.8±2.2 5.0±2.5 10.6/<0.0001 3>2>1 
 
GEI 















GEI 29.4±7.2 28.1±6.8 30.5±6.4 30.3±6.8 11.80/<0.0001 - 
Domains  
 Intrapersonal 4.8±2.6 4.3±2.2 4.7±2.5 4.8±2.6 3.73/0.0109 - 
 Interpersonal 6.9±2.2 6.1±2.1 6.7±1.8 6.7±1.9 11.06/<0.0001 3>2>1 
 Adaptability 5.4±2.3 5.3±2.0 5.8±1.9 6.0±2.1 11.04/<0.0001 3>2>1 
 General Mood 7.2±2.0 6.8±1.8 7.3±1.7 7.4±1.8 9.23/<0.0001 - 
 Stress Management 5.0±2.7 5.6±2.2 5.9±2.1 5.4±2.3 7.33/0.0001 3<2>1 
 
GEI 















GEI 29.0±6.4 29.1±6.8 29.7±6.7 31.6±6.6 14.27/<0.0001 3> 2 >1  
Domains  
 Intrapersonal 4.3±2.5 4.7±2.1 4.6±2.5 5.2±2.4 10.67/<0.0001 3>2>1 
 Interpersonal 6.4±2.2 6.3±1.9 6.6±1.9 7.0±1.8 11.95/<0.0001 3>2>1 
 Adaptability 5.8±2.0 5.3±2.0 5.6±2.0 6.4±1.9 23.19/<0.0001 3>2>1 
 General Mood 7.0±1.8 7.1±2.0 7.2±1.7 7.5±1.8 8.25/<0.0001 3>2>1 
 Stress Management 5.5±2.3 5.6±2.1 5.8±2.1 5.4±2.5 3.09/0.0260 - 
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Association of GEI scores, its domains, with PA duration and intensities  
Associations of GEI with Physical Activity duration at Cycle 5 are shown in Table 3. 
Relative to the 0-30 minutes PA duration category, the following PA duration categories 
attained statistically significantly higher GEI scores: 1-2 hours PA duration: β=2.50(0.60), 
p<0.0001, the >2 hours of PA: β=2.12(0.68), p=0.0020, 31-<60 minutes of PA duration: 
β=1.80(0.73), p=0.0140 (Table 3). PA duration was a statistically significant predictor for 
Intrapersonal, Interpersonal, Adaptability, Stress Management, and General Mood domains 
of EI. Focusing on the Intrapersonal domain of EI, relative to the referent category 0-30 
minutes PA duration, the  >2 hours of PA duration had the highest regression coefficient of 
β=0.60(0.27) p=0.0330; followed by the 1-2 hours of PA duration with β=0.42(0.22), 
p=0.0520.  In Interpersonal domain scores, the >2 hours of PA duration had the highest 
regression coefficient of β=0.40(.20), p=0.0400 followed by the 1-2 hours of PA duration 
β=0.36(0.18), p=0.0460. Regarding the Adaptability domain of GEI, the >2 hours of PA 
duration had the highest regression coefficient of β=1.22(0.25), p<0.0001, followed by 1-2 
hours of PA duration with β=0.97(0.18), p<0.0001, and 31-<60 minutes of PA duration 
β:0.94(0.19), p<0.0001. The > 2 hours of PA duration had the highest regression coefficient 
for Stress Management, β=0.50(.28), p=0.0180. The General Mood domain of EI, it followed 
the same pattern as GEI scores wherein the 1-2 hours of PA duration had the highest 
regression coefficient relative to the referent category, 0-30 minutes PA duration 














0-30 Referent  Referent - 
 31-<60 1.62(0.74) 0.0280 1.80(0.73)  0.0140 
 60-120 2.48(0.59) <0.0001 2.50(0.60)  <0.0001 
 >121 1.75(0.65)  0.0070 2.12(0.68)  0.0020 
P for linear trend  <0.0001  <0.0001  
      
Intrapersonal 0-30 Referent  Referent - 
 31-<60 -0.04(0.29) 0.8870 0.05(0.27) 0.8630 
 60-120 0.36(0.21) 0.0900 0.42(0.22) 0.0520 
 >121 0.45(0.27) 0.0910 0.60(0.27)  0.0330 
P for linear trend  0.0270  0.0100  
      
Interpersonal 0-30 Referent  Referent - 
 31-<60 0.06(0.24) 0.7840 0.15(0.22) 0.4990 
 60-120 0.27(0.18) 0.1280 0.36(0.18) 0.0460 
 >121 0.16(0.21) 0.4380 0.40(0.20) 0.0400 
P for linear trend  0.1960  0.0200  
      
Adaptability 0-30 Referent  Referent - 
 31-<60 0.97 (0.19) <0.0001 0.94(0.19) <0.0001 
 60-120 1.05 (0.19) <0.0001 0.97 (0.18) <0.0001 
 >121 1.29 (0.24) <0.0001 1.22 (0.25) <0.0001 
P for linear trend  <0.0001  <0.0001  
      
General Mood 0-30 Referent  Referent - 
 31-<60 0.36 (0.20) 0.0670 0.37(0.20) 0.0640 
 60-120 0.54 (0.17) 0.0010 0.52 (0.17) 0.0020 
 >121 0.37 (0.18) 0.0420 0.41(0.19) 0.0260 
P for linear trend  0.0070  0.0060  
      
Stress Management 0-30 Referent  Referent - 
 31-<60 0.27 (0.23) 0.2430 0.28(0.23) 0.2180 
 60-120 0.26 (0.20) 0.2000 0.22 (0.20) 0.2700 
 >121 -0.53 
(0.27) 
0.0500 -0.50(0.28) 0.0810 
P for linear trend  0.221  0.239  
 
In linear regression analysis, relative to the referent category of Never or 0 times per week of 
engaging in PA, the > 4 times PA per week category had a statistically significantly higher EI 
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scores with regression coefficient: β=1.66(0.82), p=0.0440 as shown in Table 4. Weekly 
frequency of moderate PA and GEI was positively linearly associated PA duration 
categories, (linear trend, p=0.0010). There was statistically significant difference among PA 
duration categories in the analysis of Interpersonal and Stress Management domains of EI. 
Focusing on the Interpersonal domain, < than once PA a week category had statistically 
significantly lower score with regression coefficient β=-0.61(0.28), p=0.0310. In the Stress 
Management domain of EI, the 1-3 times PA per week category had a statistically 
significantly lower score with regression coefficient β=0.92(0.37), p=0.0130. (Table 6).  
 
Table 4: Associations of Emotional Intelligence with Weekly Moderate Physical Activity 










Never Referent  Referent  
 <1  -1.29(1.01) 0.2030 -0.95(0.99) 0.3360 
 1-3  1.11(0.85) 0.1890 1.44(0.82) 0.0770 
 >4  0.98(0.85) 0.2460 1.66(0.82) 0.0440 
P for linear trend  0.0090  0.0010  
      
Intrapersonal Never Referent  Referent - 
 <1  -0.51(0.37) 0.1630 -0.36(0.35) 0.3090 
 1-3  -0.05(0.33) 0.8810 0.10(0.32) 0.7600 
 >4  -0.006(0.33) 0.984 0.25(0.33) 0.4480 
P for linear trend  0.2040  0.0460  
      
Interpersonal Never Referent  Referent - 
 <1  -0.81(0.32) 0.0130 -0.61(0.28) 0.0310 
 1-3  -0.16(0.25) 0.5200 0.005 (0.23) 0.9810 
 >4  -0.17(0.25) 0.4770 0.19 (0.23) 0.4070 
P for linear trend  0.1360  0.0030  
      
Adaptability Never Referent  Referent - 
 <1  -0.10(0.32) 0.7460 -0.20(0.33) 0.5420 
 1-3  0.43(0.28) 0.1210 0.35(0.28) 0.2140 
 >4  0.61(0.28) 0.0320 0.45(0.29) 0.1160 
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P for linear trend  0.0010  0.0050  
      
General Mood Never Referent  Referent - 
 <1  -0.45(0.28) 0.1040 -0.44(0.27) 0.1050 
 1-3  0.04(0.25) 0.8530 0.07(0.24) 0.7760 
 >4  0.14(0.25) 0.5540 0.19(0.24) 0.4220 
P for linear trend  0.0140  0.0060  
      
Stress Management Never Referent  Referent - 
 <1  0.58(0.40) 0.1460 0.66(0.40) 0.1010 
 1-3  0.84(0.36) 0.0200 0.92(0.37) 0.0130 
 >4  0.42(0.37) 0.2550 0.57(0.37) 0.1270 
P for linear trend  0.9720  0.6350  
*GEI = Global Emotional Intelligence  
Model 1: Weekly Group Physical Activity Frequency 
Model 2: Adjusted for gender, age, annual household income, child health status 
 
Association of EI, domains of EI with vigorous PA is shown in Table 5. GEI and its domains 
scores were analyzed as continuous dependent variables with vigorous PA intensity as the 
main predictor variable using Model 2 defined above. Relative to the referent of Never or 0 
times per week, the > 4 times per week has statistically significantly higher GEI score with 
regression coefficient β=2.38(.67), p<0.0001. For four out of the five domains of EI, weekly 
vigorous PA was a statistically significant predictor for Intrapersonal, Interpersonal, 
Adaptability, and General Mood. Focusing on the Intrapersonal domain, relative to the 
referent category, > 4 times per week had the highest regression coefficient: β=0.88 (0.25), 
p=0.0010. Next, the Interpersonal domain followed the same pattern as the Intrapersonal 
domain where > 4 times per week had the highest regression coefficient relative to the 
referent category: β=0.63 (0.20) p=0.0020. Moving on to the Adaptability domain, relative to 
the referent category, > 4 times per week of vigorous PA had the highest regression 
coefficient: β=0.62(0.20), p=0.0030. The General Mood domain followed the same pattern as 
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the Adaptability domain wherein the > 4 times per week category had the highest regression 
coefficient: β=0.49(0.19), p=0.0110.  
Table 5: Associations of Emotional Intelligence with Weekly Vigorous Physical Activity 










Never Referent  Referent  
 <1  0.07(0.81) 0.9240 -0.05(0.82) 0.9480 
 1-3  0.70(0.64) 0.2740 0.58(0.63) 0.3550 
 >4  2.59(0.70)  <0.0001 2.38(0.67) <0.0001 
P for linear trend  <0.0001  <0.0001  
      
Intrapersonal Never Referent  Referent - 
 <1  0.40(0.28) 0.1550 0.35(0.28) 0.2130 
 1-3  0.26(0.25) 0.3000 0.29(0.25) 0.2300 
 >4  0.88(0.26) 0.0010 0.88(0.25) 0.0010 
P for linear trend  0.0020  0.0010  
      
Interpersonal Never Referent  Referent - 
 <1  -0.027(0.28) 0.9250 -0.14(0.25) 0.5830 
 1-3  0.23(0.21) 0.2790 0.20(0.20) 0.3150 
 >4  0.68(0.22) 0.0020 0.63(0.20) 0.0020 
P for linear trend  0.0010  0.0010  
      
Adaptability Never Referent  Referent - 
 <1  -0.43(0.26) 0.0920 -0.37(0.26) 0.1460 
 1-3  -0.18(0.20) 0.3700 -0.23(0.20) 0.2440 
 >4  0.66(0.20) 0.0010 0.62(0.20) 0.0030 
P for linear trend  0.003  0.0070  
      
General Mood Never Referent  Referent - 
 <1  0.08(0.25) 0.7480 0.05(0.25) 0.8230 
 1-3  0.20(0.17) 0.2290 0.14(0.16) 0.3670 
 >4  0.55(0.19) 0.0040 0.49(0.19) 0.0110 
P for linear trend  0.0050  0.0120  
      
Stress Management Never Referent  Referent - 
 <1  0.06(0.29) 0.8300 0.04(0.40) 0.8710 
 1-3  0.18(0.20) 0.3700 0.16(0.37) 0.4270 
 >4  -0.19(0.25) 0.4360 -0.24(0.37) 0.3170 
P for linear trend  0.5880  0.4500  
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*GEI = Global Emotional Intelligence 
Model 1: Weekly Vigorous Physical Activity Frequency 
Model 2: Adjusted for gender, age, annual household income, child health status 
 
Weekly group PA was not associated with GEI yet it is statistically significantly associated 
with Intrapersonal, Interpersonal, and Stress Management domains scores as shown in Table 
6. Relative to the referent category Never or 0 times per week engaging in group PA, > 4 
times per week had the highest regression coefficient for the Intrapersonal, domain: 
β=0.65(0.28), p=0.0190 followed by < than once a week: β=0.43(0.25), p=0.0800. 
Adolescents engaging in > 4 times per week had the had the highest regression coefficient for 
the Stress Management domain relative to the referent category: β=-0.66(0.28), p=0.0169. 
Relative to the referent category, the > 4 times per week had the highest regression 
coefficient for the Interpersonal domain β=0.41(0.24), p=0.0850.  
A test for linear trend, a measure for dose-response, revealed statistically significant linear 
association between GEI and measures of PA duration and intensity frequency. Similar linear 
trends were observed with the domains of EI: Intrapersonal, Interpersonal, Adaptability, 












Table 6: Associations of Emotional Intelligence with Weekly Group Physical Activity by 





p-value Model 2 
β(SE) 
p-value 
Global Emotional Intelligence Never Referent  Referent  
 <1  0.56(0.67) 0.4010 0.24(0.82) 0.7130 
 1-3  0.45(0.55) 0.4130 -0.14(0.63) 0.8030 
 >4  1.23(0.78) 0.1130 0.75(0.67) 0.3380 
P for linear trend  0.1540  0.6800  
      
Intrapersonal Never Referent  Referent - 
 <1  0.56(0.25) 0.0250 0.43(0.25) 0.0800 
 1-3  -0.02(0.22) 0.9230 -0.17(0.21) 0.4270 
 >4  0.82(0.28) 0.0030 0.65(0.28) 0.0190 
P for linear trend  0.1190  0.432  
      
Interpersonal Never Referent  Referent - 
 <1  0.23(0.20) 0.2510 0.05(0.19) 0.7660 
 1-3  0.55(0.15) <0.0001 0.25 (0.15) 0.1500 
 >4  0.67(0.26) 0.0090 0.41 (0.24) 0.0850 
P for linear trend  <0.0001  0.0440  
      
Adaptability Never Referent  Referent - 
 <1  -0.21(0.22) 0.3170 -0.13(0.26) 0.5290 
 1-3  -0.15(0.16) 0.3420 -0.06(0.17) 0.6980 
 >4  0.13(0.27) 0.6360 0.25(0.27) 0.3410 
P for linear trend  0.8180  0.6910  
      
General Mood Never Referent  Referent - 
 <1  -0.01(0.16) 0.9120 -0.05(0.16) 0.7470 
 1-3  0.03(0.15) 0.7930 -0.05(0.15) 0.7160 
 >4  0.13(0.23) 0.5570 0.10(0.23) 0.6660 
P for linear trend  0.5940  0.9430  
      
Stress Management Never Referent  Referent - 
 <1  0.005(0.24) 0.9820 -0.07(0.24) 0.7730 
 1-3  0.03(0.17) 0.8580 -0.09(0.18) 0.6110 
 >4  -0.53(0.28) 0.0570 -0.66(0.28) 0.0169 
P for linear trend  0.2830  0.0790  
Model 1: Weekly Vigorous Physical Activity Frequency 






The purpose of this study was to assess the association of EI scores, its domains, with PA 
duration and intensity in adolescents. We conducted a secondary data analysis using the 
NLCY cohort. We sought to determine the association of EI and PA variables cross-
sectionally.  
Association of GEI score and its domains with PA Duration cross-sectionally  
Our findings show that adolescents who reported physically exercising between 1-2 hours PA 
duration had a higher overall GEI score compared to the referent category (0-<30 minutes). 
This finding is congruent with previous analysis of the association of higher PA volume and 
overall GEI score in adults (Li et al., 2009, Bhocchiboya et al., 2014; Omar Dev et al., 2012, 
Singh, 2017), yet contradicts the findings of Kolpakov and colleagues (2017) who reported a 
negative association of GEI and PA volume in adolescents. This incongruency in findings 
may be explained by physiological response that PA has on the adolescent’s brain. Decreased 
propensity for depression, anxiety, an increase in self-esteem, confidence, well-being, and 
cognition are among the known psychological advantages of PA (Hughes, 1984). The five 
domains of GEI score were statistically significantly associated with PA duration. 
Intrapersonal, Interpersonal, Adaptability and Stress Management domains exhibited a 
positive association wherein > 2 hours of PA duration category had higher domain scores. 
General Mood scores tracked the pattern of GEI score and PA duration in which the 1-2 
hours of PA duration category had the highest General Mood score.  
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 Overall, there was a steady positive association: as the duration of physical activity 
increased, so did GEI score and its domains. This positive does-response relationship 
indicates that as PA duration categories increased, so did GEI and its domains. This finding 
is congruent with the findings of other studies (Campo et al., 2016; Li et al., 2009; Bostani et 
al., 2011; Omar Dev et al., 2012; Al Sudani & Budzynska, 2015), yet these findings are at 
odds with both Hinkley and colleagues (2017) and Kolpakov and colleagues (2017). The 
positive tracking of domain scores with increasing levels of PA duration categories could be 
explained by the resultant increase in psychological well-being attributed to PA (Taylor et 
al., 1985). Notably, for the Intrapersonal domain of EI, or an adolescent’s relationship with 
one’s self/self-awareness, and recognizing own feelings, engaging in PA has been associated 
with an increase perception self-image and self-esteem (Taylor et al., 1985; Tremblay et al., 
2003; Barlow & Banks, 2014). The association of Interpersonal domain of EI (relationships 
with others, social awareness, and recognition of other’s feelings) is congruent with previous 
studies showing an increase in emotional stability and social support (Taylor et al., 1985; 
Fox, 2000). The Adaptability domain of EI focuses on an adolescent’s ability to respond to 
different situations they encounter. Engaging in physical exercise has been shown to increase 
some neurotransmitters such as serotonin, dopamine, acetylcholine, norepinephrine, and 
increases the receptors of these neurotransmitters affecting both the cortical and subcortical 
activity of the brain (Deslandes et al., 2009). These neurotransmitters can in turn promote the 
relief of feeling under pressure, and result in increased balance of an individual’s mental state 
(Dishman, 1997), which could explain the increase in Stress Management scores over PA 
duration categories. As one engages in physically exercising for an extended duration, the 
82 
 
more they become able to deal with stressful situations and adapt to new changes. Lastly, PA 
has been associated with the General Mood domain scores while negatively associated with 
depressive symptom and anxiety scores, hostility and psychotic behavior, and an increase in 
well-being (Szabo & Urbán, 2014; Taylor et al., 1985). It was noted that those who reported 
engaging in PA for > 2 hours was associated with a lower General Mood score. It could be 
that too much PA accompanies adverse effects. Excess PA is associated with some 
unfavorable behavioral characteristics such as compulsiveness, escaping or avoiding 
problems, being overcompetitive, and being self-centered (Taylor et al., 1985).  
The adolescents in our study who reported engaging > 4 times per week and 1-3 times 
a week had a marginally higher GEI score than the referent group (Never or 0 times per 
week) for weekly moderate PA. Counterintuitively, we found that engaging in MPA < once a 
week category was associated with lower Interpersonal domain scores than the Never or 0 
times per week category. If this finding is true, it needs further investigation. We found that 
those who engaged in moderate PA 1-3 times per week had lower Stress Management 
domain scores than Never or 0 times per week category. This differs from results of other 
studies stating that overall moderate PA is associated with decreased stress (Deslandes et al., 
2009; Salmon, 2001). Certain factors could also attribute to how individual respond to PA 
differently including personality traits, self-efficacy, perceived exertion, and one’s abilities 
(Ekkekakis & Petruzzello, 1999). Another possible explanation could be that adolescents 
experiencing several changes during this crucial time period of their growth and are learning 
how to develop skills, processing new information, and learning how to properly cope with 
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their different emotions and relationships (WHO, 2014; Llyod, 2005; Fares, 2007). While 
previous research has not assessed GEI score with PA intensity, the general pattern of GEI 
and Moderate PA weekly frequency follows that of previous literature in the positive 
relationship between GEI score and PA volume, although not significant (Li et al., 2009, 
Bhocchiboya et al., 2014; Omar Dev et al., 2012, Singh, 2017) Notably, there was a positive 
dose-response relationship between moderate PA frequency and GEI and its domains (except 
for Stress Management) indicating that as moderate PA frequency increases, so does GEI and 
its domains.  
The adolescents who reported engaging in vigorous PA > 4 times per week had the 
highest GEI score, Intrapersonal, Interpersonal, Adaptability, and General Mood scores in 
Model 2. This finding is also congruent with the findings from previous studies stating a 
positive correlation between PA volume and EI and its domains (Li et al., 2009, Bhocchiboya 
et al., 2014; Omar Dev et al., 2012, Singh, 2017), except for the Stress Management domain 
yet, this is at odds with the findings of Kolpakov and colleagues (2017). Self-esteem 
decreases in youth; and vigorous physical activity could aid in the maintenance of self-
esteem among adolescents (Tremblay et al., 2000). These findings posit a positive 
relationship with GEI score and its domains with the weekly frequency of vigorous PA 
(except for Stress Management). A positive trend revealed that as vigorous PA categories 
increased, so did GEI and its domains (except Stress Management). The Stress Management 
result could be explained by a theory posited by previous studies stating that athletes who 
engage in sports for a long period of time begin to lose their Stress Management skills and 
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impulse controls due to various pressures and competing in continuous bouts may result in a 
disturbance of emotionality (Perlini & Halverson, 2006; Lane & Wilson, 2011). This is also 
contradictory to current research stating that engaging in vigorous PA long term decreases 
perceived stress (O’Keefe et al., 2012); however, this may be due to the constant changes in 
their bodies, brains, minds etc. as they are undergoing puberty (WHO, 2014). Brummer and 
colleagues found decreased activation of the frontal lobe in recreational runners after 
engaging in preferred vigorous exercise (2011). Extrapolating further, preferred exercise, 
regardless of intensity level, may be associated with increased placidity, well-being, positive 
emotions at increased intensities (Brummer et al., 2011). On the other hand, unfamiliar 
exercise may be associated with insecurity, interoceptive cues, and anxiety of excess exercise 
demand related to negative affect (Brummer et al., 2011; Ekkekakis et al., 2004). This 
finding could explain the increase in overall GEI score and its domains as certain parts of the 
brain are activated after engaging in vigorous PA.  
Regarding group PA and EI, there was a statistically significant relationship with the 
outcome variables: Intrapersonal, Interpersonal, and Stress Management domains wherein 
the > 4 times per week category, the predictor variable, had the highest scores comparing to 
the referent category, Never or 0 times per week. There was an overall linear trend across 
group PA frequency categories and the Interpersonal and Stress Management domains 
positing that an increase in group PA frequency is associated with an increase in the 
Interpersonal and Stress Management domains. Although the Intrapersonal domain had 
statistically significant scores among categories, the overall model was not statistically 
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significant. These increases could be attributed to increased sports participation; reflecting of 
the work form previous research, when assessing GEI score and team sports, there was a 
positive relationship between increased extroversion and increased use of emotions, and a 
higher score on the Interpersonal domain (Kajbafnezhad et al., 2011; Szabo & Urbán, 2014). 
Therefore, the more social interactions one experiences an individual gets through engaging 
in physical sports activities, there higher the likelihood of them developing and utilizing 
these emotions, leading to an increase in both the Interpersonal and Intrapersonal domains 
scores, thus contributing to an overall increase in GEI score. A similar explanation could be 
used regarding the positive linear association between Stress Management scores and group 
PA frequency categories.  While adolescents in our study who engaged in more group PA or 
team sports, mentioned above, they can further develop, understand, and utilize their 
emotions to control and regulate their emotions to better have better handle on stress. Higher 
team Emotional Intelligence potentially increases awareness to the repercussions of negative 
emotions and how those emotions may affect sport performance (Crombie et al., 2009). The 
result of that awareness leads to better managing emotions and mood. This was a surprise 
finding, one we had not hypothesized. Nagla and Kawther found an overall increase in GEI 
score and all its domains in an intervention study utilizing group PA (2014). However, these 
findings are not quite consistent with the findings by Nagla and colleagues (Nagla & 
Kawther, 2014). The findings mirrored the association of GEI and group PA frequency 
wherein engaging in the > 4 or more times per week that had higher odds for high 
Intrapersonal, Interpersonal, and Stress Management scores compared to the referent 
category Never or 0 times per week. This is somewhat reflective of Li and colleagues work 
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when they found an increase in GEI and its domains when meeting the guidelines (Li et al., 
2009). However, In the assessment of  meeting the weekly group PA guidelines (> 4 times 
per week), only the Interpersonal domain had increased odds compared to those who did not 
meet the weekly group PA guidelines (< 4 times per week).  
Neurobiological Explanations for the association between GEI and PA  
The primary psychological effect of being physical active has been strongly associated with 
maintaining mental health (Raglin, 1990). There could be a certain mechanism that occurs 
that may explain the pathway of physical activity leading to a higher overall emotional 
intelligence in Figure 1. Exercise has been found to increase certain neurotransmitters such as 
serotonin, dopamine, acetylcholine, norepinephrine, and increases the receptors of these 
neurotransmitters having an effect on both the cortical and subcortical activity of the brain 
(Deslandes et al., 2009) which can in turn aid in the relief of feeling pressure, and result in 
increased balance of one’s mental state (Dishman, 1997). As one spends more time 
exercising, the more they will be able to deal with stressful situations and adapt to new 
changes. Athletes with a higher EI viewed “stressful situations” as challenges and not 
stressful and felt they could control their stress (Laborde et al., 2014). Decreased stress levels 
results in a better mood, and increases flexibility to challenges, thus leading to increased 
ability to manage, control, regulate, and understand one’s and other’s emotions, with the end 
result of having a higher overall GEI score.  
Figure 1 (The Mechanism by which Physical Activity Affects Emotional Intelligence) below 
shows a schematic of the theoretical framework for PA and EI adapted from Lane, 2011; 
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Laborde, 2011, 2014,&2015; Solanki, 2010; Martins, 2010; Thayer et al., 2009&2012. The 
schematic shows the sequence of stages and pathways an individual attains psychosomatic 
and physical health. At the beginning, increased PA, the main predictor of EI in this study, is 
associated with decreased cortisol levels and increase in the Parasympathetic Nervous 
System (PNS) activity and neurotransmitters, which, in turn, decreased the negative 
emotions, increased mood, cognition, and stress management, further increasing the ability to 
regulate, manage, and understand emotions. Ultimately, EI, the dependent variable, is 
increased, leading to increased psychosomatic, mental, and physical health.  
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 This study had many strengths. The sample size included 2029 participants for the 
cross-sectional analysis, allowing for more precise estimation of the association of GEI and 
the various measures of PA. Previous studies did not assess the frequency of intensity or the 
duration of exercise, let alone looking at this relationship in adolescents. While both 
moderate and vigorous PA were analyzed, we additionally analyzed group PA as a predictor 
of GEI. All analyses were weighted for complex sample design. The complex sample design 
allowed for unbiased estimates of the association of GEI and PA in the target population. Our 
findings could be beneficial in further adding benefits of PA and EI in addition to the many 
pre-known benefits of engaging in PA.  
 Despite the strengths of this study our analysis had a number of limitations. Both GEI 
score and PA variables were measured subjectively. PA variables were pre-coded into 
categories; therefore, we did not have the raw variables to change cut points or conduct linear 
correlation analysis or generate scatterplots with GEI. When adolescents were asked about 
their PA habits, they were expected to recall events within the past twelve months. This time 
frame for participants to remember events over twelve months may be subject to recall bias, 
particularly considering that the participants were adolescents ranging in age from 10-13. 
The wording and structuring of the questions were asked did not allow for complete 
clarification and may have caused some misinterpretation. For example, when asked how 
often they participate in moderate or vigorous PA, there are two options that were similar 
“Never” and “< than once a week”. In addition, Statistics Canada provided an example of 
basketball for an example for the vigorous PA question. While WHO considers basketball as 
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a vigorous type of physical activity, basketball is also played as a group activity. This could 
possibly conflict with the follow up question that is asked for how often they engage in group 
exercises. This study only assessed 10-13 year olds as it focused on early adolescents. In this 
study, we assessed the association of GEI and PA adjusting for potential confounding factors 
due to age, gender, child health status in adolescents between 10-13 years, and total 
household income. Future studies should account for additional sociodemographic factors 
such as race, parent health status, neighborhood safety, religion etc. While our study did not 
incorporate BMI in its adjusted models, future studies should incorporate this to assess its 
relationship with PA and EI. Lastly, causality cannot be inferred as this relationship may be 
bidirectional.  
 Physical exercises for strengthening and conditioning should be assessed to determine 
the relationship with overall GEI score. A variety of MVPA could also be assessed to 
determine whether specific exercises may influence overall GEI score. PA should be 
measured objectively for more accurate results with an activity tracker or a pedometer. While 
there is no known way to biochemically measure GEI score cortisol levels is a potential 
proxy for Stress Management domain of EI. Future studies should incorporate interventions 
targeting different types of physical exercises including High Intensity Interval Training, 
walking, running as GEI score is modifiable through PA. While the Intrapersonal, 
Interpersonal, and Stress Management domains of GEI score were associated with group PA, 
future studies should further assess group exercise interventions to determine whether the 




 The purpose of this study was to test several hypotheses regarding the association of 
GEI score with PA duration, and frequency of intensity analyzed cross-sectionally and over a 
two-year follow-up period. We used pre-existing data from the NLSCY longitudinal cohorts 
focusing on adolescents 10-13 years old. Results suggest that PA duration and vigorous PA 
are associated with an increase overall GEI score. Future longitudinal intervention studies to 
assess for temporal trends amongst various age-groups are warranted. In addition to the 
several health benefits derived from meeting PA guidelines, our study, even though 
observational in design, adds to the body of evidence that PA Duration and vigorous PA are 
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Abstract: There are several known benefits on health attributable to engaging in Physical 
Activity (PA). Studies have shown that Emotional Intelligence (EI) may be modifiable 
through engaging in PA. EI is made up of five domains and is measured using the Emotional 
Quotient. Adolescents are not meeting the current World Health Organization Physical 
Activity guidelines. Previous research has not focused on the relationship of PA duration or 
PA intensity on EI over an extended duration in adolescents. We sought to assess two-year 
follow up changes of 10 and 11year olds. We conducted secondary data analysis of the 
Canadian National Longitudinal Survey of Children and Youth (NLSCY). EI score was 
measured using a validated the youth version of Brief Emotional Quotient Inventory; PA was 
assessed using standard self-report. Multivariable adjusted linear regression analyses were 
used to relate changes in EI to PA categories. PA intensity was associated with some 
domains of EI. Overall, adolescents meeting the moderate PA guidelines had higher scores 
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for the Interpersonal and Adaptability domain scores. Adolescents engaging in 1-3 
times/week of moderate PA had decreased Stress Management scores. GEI scores and the 
Adaptability domain improved over a two-year follow up period with vigorous PA. 
Longitudinal intervention studies are warranted to evaluate the causal link between engaging 
in PA and EI.  
Word Count: 212 
Introduction 
PA has many known health benefits. High levels of PA have been shown to be 
protective against certain diseases such as Cardiovascular disease, type 2 diabetes, and 
certain cancers; however, according to the World Health Organization (WHO), about 80% of 
children and adolescents worldwide are not meeting the current Global PA guidelines (WHO, 
2019). The current PA guidelines state that an individual should engage in at least 1 hour of 
aerobic exercise per day, and at least three of those days should be vigorous aerobic activity, 
and three times a week of bone and strengthening activities. PA can affect an adolescent’s 
psychological and mental states and foster positive physical and psychosocial outcomes, it 
can also positively affect one’s emotions (WHO, 2019). The emotional dimension of health 
is measured and can be referred to as EI and is measured by one’s Emotional Quotient; 
however, it is not well studied in the literature (Bhochhiboya et al., 2014).  
Defined as “The ability to engage in sophisticated information processing about one’s 
own and others’ emotions, and the ability to use this information as a guide to thinking and 
behavior” (Mayer, 2008), EI is a major indicator of health (Mikolajczak et al., 2015; Omar 
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Dev et al., 2012). Individuals with higher EI are more likely to cope with stress more 
efficiently than those who have lower EI and have the belief that exercise regulates mood 
(Saklofske et al., 2007; Solanki et al., 2010). Studies have reported a positive relationship 
between PA and EI (Singh, 2017; Magnini et al., 2011; Mikolajczak et al., 2015; Li et al., 
2009; Bhochhiboya et al., 2014; Gaspar et al., 2017; Al Sudani & Budzynska, 2015) 
supporting the hypothesis that the more frequently one engages in PA the higher their EI. 
Overall, a higher EI has been associated protection against risky behaviors (Lana et al., 2015; 
Tsaousis & Nikolaou, 2005).  
Experimental studies found that EI is modifiable through PA (Ruiz-Ariza et al., 2018; 
Campo et al., 2016; Nagla & Kawther, 2014; Barlow & Banks, 2014; Crombie et al., 2009, 
2011). Studies in adolescents found that increasing PA or recreational activities increased EI, 
the sociability domain score of EI, psychological security, and academic performance (Ruiz-
Ariza et al., 2018; Nagla & Kawther, 2014). Few studies have focused on assessing 
adolescents on the relationship of PA and EI (Kolpakov et. Al., 2016; Ruiz-Ariza et. Al., 
2018; Nagla & Kawther, 2015). Moreover, these studies have not assessed the relationship of 
PA duration and intensity on EI over an extended follow up period.  
The purpose of this study was to assess the follow up associations of PA duration and 
intensity on EI in a group of 10 and 11 year old adolescents. We hypothesized that PA 






The Canadian NLSCY is a longitudinal study designed to assess overall child 
development and well-being starting from birth until early adulthood (Statistics Canada, 
2019). The cohort is a suitable because two-year cycle information was systematically 
collected regarding aspects to a child’s social, emotional, and behavioral growth and to 
observe such impacts of these factors on the child’s development over 16 years of follow-up 
from 1994 to 2009. as Additional information collected includes physical development, 
learning, various behaviors, and information on their friends, family, school, and overall 
community (Statistics Canada, 2019). For the present analysis, adolescence who attended 
Cycles 5 (ages 10-11 years) and 6 (ages 12-13 years) were eligible. 
Emotional Intelligence Scores 
EI was measured by using the EQ-i:YV Brief (Emotional Quotient Inventory Youth Version, 
Brief (Statistics Canada, 2019)). This questionnaire assesses the five domains of EI derived 
from the Bar-On Model (Bar-On & Parker, 2000). Originally created for adults, the EQ-i:YV 
brief version assesses levels of both emotional and social functioning in both children and 
adolescents. Each domain includes three questions with composite scores ranging from 0 to 
9.  A composite score for general EI was obtained by summing up the items of the 
instruments for a composite score ranging from 0 to 45. Low composite scores indicate low 
levels of general EI whereas a high score indicates high levels of general EI. (Statistics 
Canada, 2019).  Stress Management was the only domain that was reverse-coded.  
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Reliability of the overall EQ-i:YV and the domains range from Cronbach’s alpha of 0.65 to 
0.87 (Bar-On & Parker, 2000). The EQ-i:YV  tool validity ranged in its correlations from 
0.92-1.0 across domains when tested against the long version (Bar-On & Parker, 2000). 
When the EQ-360 (another version of the EQ-i) was tested against the EQ-i, the coefficient 
(R=.69) suggests that both measurements assessed the similar domains (Bar-On, 2013). The 
EQ-i:YV scale is presented in a simple and comprehensible language and also addresses 
children and youth’s social, emotional, and personal capabilities.. Children aged 10 years and 
older completd the EQ-i:YV questionnaire (Statistics Canada, 2019). This questionnaire was 
pilot-tested in focus groups by Human Resources and Skills Development Canada and expert 
advisory groups (Statistics Canada, 2019). 
Physical Activity Measure 
Participants PA was measured using duration (minutes) and intensity frequency 
(moderate and vigorous) For PA duration, participants were asked: “Thinking of the sport or 
physical activity that you do the most often, how long do you usually spend being active in 
one session?” The answers range from, “I don’t do physical activity” “1 to 15 minutes, 16 to 
30 minutes, 31 to 59 minutes, 1 to 2 hours, More than 2 hours”. For frequency of intensity, it 
was addressed by asking: “In the past 12 months, how often have you played sports without a 
coach or done other physical activities? ( e.g.,, biking, skateboarding)”. Another question 
asked is, “In the past 12 months, how often have you: ...Played sports or done physical 
activities with a coach or instructor ( e.g., swimming lessons, baseball, hockey)?” The 
response categories are as follows: “Never, Less than once a week, 1-3 times per week, and 4 
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or more times per week”. Each questionnaire administered by the NLSCY were crafted by 
Human Resources and Skills Development Canada and expert advisory groups (Statistics 
Canada, 2019). All assessments were priorly tested in focus groups and pilot surveys before 
collecting data (Statistics Canada, 2019).   
Statistical Methods 
 Simple and multivariable adjusted linear and logistic regression models were used 
analyze Cycle 5 to 6 changes in EI scores and domain scores.  The analysis accounted for the 
complex survey design and unequal sampling weight. The first model, Model 1, was a simple 
linear regression relating changes in EI scores to PA measures.  The second model, Model 2, 
was adjusted for gender, age, annual household income, child health status. PA duration in 
the NLSCY dataset was categorized into 0-30 minutes, 31-<60 minutes, 1-2 hours, and over 
2 hours. PA intensity, moderate and vigorous PA per week categories were collapsed into: 
Never or 0, 1-3 times, and > 4 or more times. In secondary analysis changes in GEI score 
was continuous and meeting weekly moderate and vigorous PA guidelines were binarized. 
Weekly PA was binarized into < 4 times (not meeting weekly PA intensity guidelines) and > 
4 times. Weekly PA duration was binarized into <60 minutes (not meeting PA duration 
guidelines) and > 60 minutes. Data was analyzed using STATA 15 software (STATA Corp, 
2017). A p-value <0.05 was considered statistically significant.  p value was set at p<0.05. 






A total of 619 adolescents participated in both cycles. Characteristic of the participants 
analyzed are shown in Table 1. There was an even split of males and females, excellent 
health status was above 50% for both cycles, and the annual household income categories did 
shift substantially from Cycle 5 to Cycle 6. We assessed the mean change in GEI scores over 
the two year follow up.  
Table 1: Participant characteristics at Cycles 5 and 6 
 Cycle 
 5 6 
Sample size 619 619 




Gender - % Female 52.5%  52.9% 
Household Income, n(%)   
 <$50,000 33.8% 26.9% 
 $50,000-59,999 6.7% 6.3% 
 $60,000-69,999 10.1% 14.2% 
 $70,000-79,999 7.7% 8.1% 
 >=$80,000 41.6% 44.5% 
Child Health Status, n(%)   
  % Excellent  56.3%   57.3%  
 
Between Cycle 5 and 6 Changes in the Association of GEI scores and the five domains 
of EI and its association with PA duration and intensity over-time 
Multivariable adjusted linear regression analysis revealed an overall increase from Cycle 5 to 
6 in the Interpersonal domain score (β=0.89, 95% CI: 0.06-1.72) p=0.0340 (Table 2). Stress 
Management was associated with 1-3 times per week of moderate PA and was statistically 
significant (p=0.0271) showing an overall decreased Stress Management score from Cycle 5 
to 6. (not shown). Overall there was a statistically significant change in GEI scores with an 
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increase from Cycle 5 to 6 for: GEI (β=2.27, 95% CI: 0.012-4.54) p=0.0490 for overall 
vigorous PA. The Adaptability score increased from Cycle 5 to 6 (β=1.07, 95% CI: 0.15-
1.99) p=0.0220. (Table 2).  
Table 2: Change in Emotional Intelligence from Cycle 5 to 6 by Weekly moderate and 
vigorous Physical Activity Frequency  
Moderate PA Model 1 β(95% CI) P value Model 2 β(95% CI) P Value  
Global Emotional 
Intelligence 
2.70(0.35-5.05)  0.0240 1.39(-1.74-4.54) 0.3830 
Intrapersonal 0.09(-0.80-0.98) 0.8420 0.68(-1.8-0.45) 0.2410 
Interpersonal 0.75(0.17-1.34) 0.0120 0.89(0.06-1.72) 0.0340 
Adaptability 0.48(-0.30-1.27) 0.2250 0.37(-0.064-1.39) 0.4700 
General Mood 0.69(0.003-1.38) 0.0490 0.46(-0.42-1.35) 0.3030 
Stress Management 0.81(-0.42-2.06) 0.1980 0.41(-0.94-1.76) 0.5530 
     
Vigorous PA Model 1 β(95% CI) P value Model 2 β(95% CI) P Value  
Global Emotional 
Intelligence 
3.50(2.23-4.76)  0.0000 2.27(0.012-4.54) 0.0490 
Intrapersonal 1.07(0.18-1.96) 0.0170 0.45(-0.60-1.51) 0.3970 
Interpersonal 0.04(-0.49-0.57) 0.8810 0.03(-0.70-0.77) 0.9250 
Adaptability 1.11(0.43-1.79) 0.0010 1.07(0.15-1.99) 0.0220 
General Mood 0.73(0.22-1.24) 0.0050 0.58(-0.11-1.29) 0.1020 
Stress Management 0.48(-0.23-1.21) 0.1880 0.02(-0.90-0.84) 0.9490 
Model 1: Weekly moderate Physical Activity Frequency 
Model 2: Adjusted for gender, age, parent income, child health status 
 
Between Cycle 5 and 6 Changes in the Association of GEI scores and the five domains 
of EI and its association with PA duration and intensity guidelines over-time 
Table 3 shows mean change in GEI scores, and EI domain scores with the PA duration, 
moderate and vigorous PA categories from Cycle 5 to 6. There was no statistically significant 
change in GEI scores and the domains of EI from Cycle 5 to Cycle 6 with meeting the PA 
duration categories. There was a statistically significant increase in Interpersonal domain 
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score (β= 0.63, 95% CI: 0.02-1.25); p=0.0490 and the Adaptability score (β=0.81, 95% CI: -
0.06-1.55) p=0.0330 from Cycle 5 to 6 with meeting the moderate PA guidelines in Model 2 
(Table 3).  
Table 3: Change in Emotional Intelligence from Cycle 5 to 6 by Physical Activity duration, 
moderate, and vigorous PA Guidelines 
GEI  
PA duration 
Model 1 β(95% CI) P value Model 2 β(95% CI) P Value  
Global Emotional 
Intelligence 
2.38(1.01-3.74)  0.0010 1.10(-1.22-3.43) 0.3530 
Intrapersonal 0.51(-0.13-1.16) 0.1200 0.14( -1.08-0.78) 0.7540 
Interpersonal 0.44(0.07-0.82) 0.0190 0.53(-0.10-1.16) 0.0990 
Adaptability 0.78(0.22-1.34) 0.0060 0.68(-0.14-1.50) 0.1050 
General Mood 0.46 (0.02-0.90) 0.0370 0.28(-0.36-0.93) 0.3950 
Stress Management 0.21(-.28-0.70) 0.4090 0.27(-1.13-0.58) 0.5290 
     
GEI  
moderate PA 
Model 1 β(95% CI) P value Model 2 β(95% CI) P Value  
Global Emotional 
Intelligence 
2.24(1.14-3.35)  0.0000 1.03(-1.19-3.25) 0.3630 
Intrapersonal 0.49(-0.02-0.97) 0.0390 0.18(-1.00-0.63) 0.6590 
Interpersonal 0.54(0.22-0.86) 0.0010 0.63(0.02-1.25) 0.0490 
Adaptability 0.87(-0.42-1.33) 0.0000 0.81(-0.06-1.55) 0.0330 
General Mood 0.59(0.26-0.92) 0.0000 0.41(-0.18-1.01) 0.1730 
Stress Management -0.23(-0.76-0.30) 0.3920 -0.68(-1.46-0.10) 0.0900 
     
GEI  
vigorous PA 
Model 1 β(95% CI) P value Model 2 β(95% CI) P Value  
Global Emotional 
Intelligence 
2.32(1.44-3.19)  0.0000 1.12(-0.95-3.20) 0.2890 
Intrapersonal 0.58(0.08-1.08) 0.0210 0.45(-0.87-0.75) 0.8860 
Interpersonal 0.48(-0.14-0.81) 0.0050 0.55(-0.06-1.18) 0.0790 
Adaptability 0.70(0.35-1.05) 0.0000 0.65(0.15-1.31) 0.0550 
General Mood 0.46(0.14-0.78) 0.0040 0.30(-0.27-0.87) 0.3040 
Stress Management 0.12(-0.51-0.75) 0.7080 0.36(-1.18-0.46) 0.3880 







The purpose of this study was to assess the two-year change in GEI scores and the 
association of that change with measures of PA in adolescents 10 to 11 years of age.   
Between Cycle 5 and 6 changes in the association of GEI and PA duration and intensity  
PA duration did not attain a statistically significant association with GEI and the five 
domains of GEI over a two-year follow up assessment. This is at odds with previous findings 
where they found Ruiz-Ariza and colleagues did find an increased Sociability/Interpersonal 
domain with adolescents who participated in virtual exercises (2018). Although previous 
intervention studies were two months in in duration, overall GEI and its domains increased 
(Nagla et al., 2014; Ruiz-Ariza et al., 2018). Our findings are at odds with the results from 
previous studies, perhaps the studies were under-powered.  
Follow up results from Cycle 5 to Cycle 6 indicated a statistically significant increase 
for the Interpersonal domain with overall moderate PA categories. This finding partially 
corroborates with a previous intervention studies where they found a significant increase in 
overall GEI score and its domains (Nagla & Kawther, 2014), especially the Interpersonal 
domain (Ruiz-Ariza et al., 2018). Adolescents meeting the moderate PA guidelines (> 4 
times per week) had an overall increase in Interpersonal and Adaptability domain scores. 
After conducting further analyses, none of the domain scores or GEI scores were statistically 
significantly associated with meeting the weekly moderate PA guidelines. Stress 
Management domain scores decreased over two years with 1-3 times per week of moderate 
PA over a two-year period. Overall, engaging in moderate PA encourages successful brain 
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functioning, reduced the harmful effects of stressors, decreased stress, anxiety, and 
depressive symptoms (Deslandes et al., 2009; Salmon, 2001). This contraindicated finding 
could be explained by the ongoing physiological, mental, emotional, and social dynamic 
changes that adolescents experience during this time of rapid development (WHO, 2014). 
Across the two cycles, there was an overall increase in GEI score and Adaptability 
domain score. However, in the assessment of each domain with the categories of vigorous 
PA and meeting the vigorous PA guidelines over time, it was not statistically significant. 
After conducting further analyses, these relationships were no longer statistically significant. 
Our findings partially agree with those of previous studies as it was reported an overall 
increase in GEI and more specifically the Interpersonal domain (Nagla & Kawther, 2014; 
Ruiz-Ariza et al., 2018). With a higher GEI score, there is an increased awareness for 
personal self-regulatory strategies (Lane et al., 2009). This could explain why certain 
domains such as the Interpersonal and Adaptability domain scores increased over time and 
were significant overall contributing to greater overall GEI scores.  
Changes in Adolescence  
While puberty is commencing earlier for adolescents, social transitions to adulthood 
occur much after biological maturation in adolescents (WHO, 2014). The stage of 
adolescence happens to be one of the fastest changing stages of human development. The 
biological maturation process occurs before the psychosocial maturation process (WHO, 
2014). Both internal and external factors influence the changes that occur during the 
adolescent stage. For example, younger adolescents could be at a more vulnerable state when 
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they are still developing their abilities while being exposed to other factors outside their 
familial unit (WHO, 2014). There are certain biological changes that occur and vary with age 
(2014). Adrenal androgens and neurodevelopmental changes both occur during adolescence 
(Patton & Viner, 2007). For example, both genders experience endocrine changes with 
specific sex hormones for each gender; yet, females reach biological maturation more 
quickly than males do while males experience a longer duration of sex specific hormones 
than females (WHO, 2014; Rogol et al., 2002). These biological and endocrinological 
processes could be influenced by both internal (illness or nutrition) and external (familial 
stress) can influence biological production (WHO, 2014).  
Specific hormones may influence adolescent behavior. Both vasopressin and oxytocin 
may impact how adolescents interact with others (Patton & Viner, 2007). The brain has 
something called “neural plasticity”, meaning it can change, easily. Further, there is a strong 
likelihood to restructure negative experiences in the early goings to further promote positive 
behaviors that could increase their mental and emotional abilities and capabilities (WHO, 
2014). Certain areas of the brain are undergoing chances during adolescence including: the 
limbic system (emotion center, pleasure/reward, and sleep), pre-frontal cortex (decision-
making, self-control, and planning for the future). The limbic system undergoes change prior 
to the pre-frontal cortex (Blakemore & Robbins, 2012; Spear, 2013). Such 
neurodevelopmental changes affect how they understand risk and how they communicate 
about risky behaviors, how they perceive the present and future, and what affects their 
thoughts and behaviors (WHO, 2014). For the adolescents who engaged in physical activity, 
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it is possible that may be undergoing more changes in the abovementioned areas in the brain; 
aside from puberty. Some changes in both social and emotional processing could increase 
adolescent’s capacity to adapt to varying social settings (Crone & Dahl, 2012). This may 
explain why there was a constant increase in the Interpersonal domain over time with 
meeting the PA duration and intensity guidelines, even at marginal significance. With their 
social and emotional processing expanding, it is possible that this is the reason supporting the 
changes in the Stress Management and Adaptability domains.  
 In the early stages of adolescents between 10-13, individuals start implementing 
making their own decisions, again, when such changes occur, it is heavily dependent on 
internal and external factors (WHO, 2014). While adolescents behavior can be harmful to 
their health, positive behaviors could play a beneficial role in their health and development, 
such as physical activity and healthy food choices, and may even prevent health 
complications later in life (WHO, 2014). 
While this study showed no significance in the two year follow up results, this may be 
due to the small sample size of 619 participants. While both variables were assessed 
subjectively, the time frame for their recall was one year which can lead to recall bias. The 
wording and structuring of the questions were asked did not allow for complete clarification. 
This study only assessed 10-13 year olds; while it accounted for age, gender, child health 
status and parent income. Future studies should account for more sociodemographic factors 
and measure PA and EI objectively. While adolescents are maturing and constantly 
developing physically, we did not incorporate controlling for BMI. Future research should 
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incorporate BMI into the analysis to see if this could moderate or mediate the relationship 
between PA and EI. Lastly, causality cannot be inferred as this relationship may be 
bidirectional.  
Aside from the limitations of this study, there were a few strengths. This contributes 
to the literature as only volume was previously assessed with EI, and not specifically PA 
duration or intensity. Moreover, adolescents have not been assessed over two years in the 
nature, and this is the first study that has done so.  
While this study was an observation of the potential relationship of PA duration and 
intensity on EI over a two year follow up period, longitudinal interventions are warranted 
with different variations of PA duration and intensity, for example 5-7 or 10-14 minutes of 
High Intensity Interval Training as that could combine both moderate and vigorous PA to 
assess for a possible causal relationship between the two variables.  
Conclusion  
 Adolescents who met the moderate and vigorous PA guidelines over a two- year 
period had an overall increase in GEI scores, the Interpersonal, and the Adaptability domain 
scores. Future research should continue to focus on adolescents as this is a crucial period in 
physiological, behavioral, mental, and emotional development. Longitudinal intervention 
studies focusing on the influence PA intensity and duration on EI are warranted to assess the 
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 The purpose of this dissertation research was to test the hypotheses that PA duration 
and frequency of intensity, moderate & vigorous, were associated with GEI score and its 
domains. This chapter presents a discussion of findings from our analysis testing Aims 1, 2, 
and 3. Aim 1 sought to assess the relationship of GEI scores, its domains, with PA duration 
and intensity, Aim 2 sought to assess the differences in GEI scores, its domains, among 
categories with PA duration and intensity, and Aim 3 sought to assess the two-year follow up 
data for a potential change in GEI scores, its domains, with PA duration and intensity. Data 
from the NLSCY was used to address the study aims. We conducted a cross-sectional and at 
a two-year follow up using the NLSCY conducted in 2002 Cycle 5, and 2004 Cycle 6 to 
assess the association of Emotional Intelligence and measures of PA in adolescents 10-13 
years old. Composite scores of GEI were related to measures of PA, i.e., duration, intensity 
frequency. We found that GEI and its domains were positively associated with PA duration 
and vigorous PA when assessing observationally. Over the two-year follow-up period, the 
General Mood score increased and scores for Stress Management domain scores decreased 
with moderate PA.  
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Below we provide interpretation of our findings and discuss the meaning of our findings in 
relation to previous studies, potential biological mechanisms underlying our findings. We 
conclude with a list of strengths and weaknesses and provide suggestions for future studies. 
Association of GEI scores and the five domains of EI with PA duration and intensity cross-
sectionally  
The adolescents in our study who reported exercising between the 1-2 hours PA 
duration category had a higher overall GEI score compared to the referent category (0-30 
minutes). This finding is congruent with previous analysis of the association of higher PA 
volume and overall GEI score in adults (Bhocchiboya et al., 2014; Omar Dev et al., 2012, 
Singh, 2017).  This finding, on the other hand, contradicts the findings of Kolpakov and 
colleagues (2017) who reported a negative association of GEI and PA volume in adolescents. 
This incongruency in findings may be explained in part by physiological response that PA 
has on the adolescent’s brain. Decreased propensity for depression, anxiety, an increase in 
self-esteem, confidence, well-being, and cognition are among the known psychological 
advantages PA (Hughes, 1984). The five domains of EI: Intrapersonal, Interpersonal, 
Adaptability, General Mood, and Stress Management, were statistically significantly 
associated with PA duration. Intrapersonal, Interpersonal, Adaptability and Stress 
Management domains exhibited a positive association wherein the > 2 hours of PA duration 
category had higher domain scores; however, the Stress Management domain was at 
attenuated significance. General Mood scores tracked the pattern of GEI score and PA 
duration in which the 1-2 hours of PA duration category had the highest General Mood score. 
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 Overall, there was a steady positive association: as the duration of physical activity 
increased, so did GEI score and its domains. In other words, there was a positive does-
response relationship indicating that as PA duration categories increased, so did GEI scores 
and its domains. This was also the case for vigorous PA categories. These findings in our 
study is congruent with the findings of other studies (Campo et al., 2016; Omar Dev et al., 
2012; Al Sudani & Budzynska, 2015). However, these findings are at odds with both Hinkley 
and colleagues (2017) and Kolpakov and colleagues (2017) who found that sedentary 
behavior was positively associated with EI and that PA and EI had a negative association. 
The positive tracking of domain scores with increasing levels of PA duration and vigorous 
PA categories could be explained by the resultant increase in psychological well-being 
attributed to PA (Taylor et al., 1995). As one engages in physical exercise for an extended 
duration, the more likely they become able to deal with stressful situations they encounter 
and adapt to new changes in life. It was noted that those who reported engaging in PA for > 2 
hours had lower General Mood score. It could be that excessive PA is associated with some 
adverse effects. Also, excessive PA is associated with some unfavorable behavioral 
characteristics such as compulsiveness, escaping or avoiding problems, over-
competitiveness, and self-centeredness (Taylor et al., 1995).  
The adolescents who reported engaging in vigorous PA > 4 times per week had the 
highest GEI score, Intrapersonal, Interpersonal, Adaptability, and General Mood domain 
scores in Model 2. This finding in our study is also congruent with the findings from 
previous studies, again which assessed overall volume of PA and a positive association with 
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all domains of EI (Bhocchiboya et al., 2014; Omar Dev et al., 2012, Singh, 2017), except for 
the Stress Management domain scores yet. This is at odds with the findings of Kolpakov and 
colleagues who found a negative relationship between PA and EI in children (2016). 
Vigorous PA increases self-esteem in youth and could aid in its maintenance (Tremblay et 
al., 2000). The non-statistically significant linear trend with PA duration categories observed 
with Stress Management domain scores could be explained by the notion that athletes who 
engage in sports for a long period of time begin to lose their Stress Management skills and 
impulse controls due to various pressures and competing in continuous bouts may result in a 
disturbance of emotionality (Perlini & Halverson, 2006; Lane & Wilson, 2011).  
The adolescents in our study who reported engaging > 4 times PA per week and 1-3 
times a week had marginally statistically significant higher GEI score than the referent 
category, Never or 0 times per week, for weekly moderate PA. Counterintuitively, we found 
that engaging in moderate PA < once a week category was associated with lower 
Interpersonal domain scores than the Never or 0 times per week category. If this finding is 
true, it needs further investigation and explanation. A possible explanation of the inconsistent 
finding could be that when respondents misinterpreted the “Never”, and “less than once a 
week” PA duration.  We found that those who engaged in moderate PA 1-3 times per week 
had lower Stress Management domain scores than Never or 0 times per week category. This 
finding is different the findings of other studies which reported that overall moderate PA was 
associated with decreased stress (Deslandes et al., 2009; Salmon, 2001). Future research is 
required to tease out the counter intuitive finding in our study. 
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Overall, the Odds Ratios for GEI and the five domains of EI with PA duration and 
intensity mirrored those of the association of GEI and the five domains of EI with PA 
duration and intensity. As previous literature did not assess Odds Ratios, it is congruent with 
previous studies findings stating that meeting the PA guidelines had higher GEI and its 
domains scores (Li et al., 2009).  
Differences of GEI scores and the five domains of EI among PA duration and intensity 
categories  
In the assessment of GEI scores between PA duration categories, the 1-2 hours of PA 
duration category had the highest GEI score and General Mood scores compared to the 
referent category, 0-30 minutes PA duration category. In our study, both the means for the 
Adaptability and Stress Management domains of EI were statistically significantly higher 
compared to the referent category. This finding is consistent with previous research of a 
positive relationship between volume of PA and GEI score as similar findings were observed 
in other studies of PA and Adaptability, General Mood, and Stress Management domains 
(Omar Dev et al., 2012; Gaspar et al., 2017; Al Sudani & Budzynska, 2015). Similar findings 
were shown in vigorous PA categories and means of GEI and the five domains of EI except 
for the Stress Management domain score. The only consistent finding was the increased 
Adaptability domain score for adolescents who engaged in > 4 times a week of moderate PA 




Changes Between Cycle 5 and 6 in the Association of GEI scores and the five domains of EI 
and PA duration and intensity  
Within categories of PA duration and overall, the changes in GEI mean score between cycles 
were not statistically significant. An assessment of meeting vs. not meeting PA guidelines 
revealed that the adolescents who met the daily PA duration guidelines (> 60 minutes) where 
more marginally likely to have an increase in Interpersonal scores than adolescents who did 
not meet the PA guidelines. Additionally, adolescents engaging in > 4 times per week of 
moderate and vigorous PA (meeting the guidelines) had increased Interpersonal domain 
scores. Ruiz-Ariza and colleagues did find an increased sociability factor, an attribute of 
similar nature to Interpersonal domain of EI, with adolescents who participated in virtual 
exercises (Ruiz-Ariz et al., 2018). These findings are partially congruent with the results 
from previous studies, perhaps the studies were under-powered; while previous intervention 
studies lasted two to six months, Nagla and colleagues found an overall increase in GEI score 
and all its domains (Nagla & Kawther, 2014), our study did not find these associations. 
Across cycles, the Interpersonal domain had increased odds for adolescents meeting the 
moderate PA guidelines. No such associations were significant for meeting PA duration and 
vigorous PA guidelines.  
Follow up results over a two-year period indicated an overall statistically significant 
increase for the Interpersonal domain with overall moderate PA. Comparing GEI score and 
its domains with each moderate PA category, General Mood was associated with the > 4 
times per week relative to the referent category, Never or the < than once a week. The 
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increase in General Mood partially corroborates with a previous intervention study as Nagla 
and colleagues determined an overall increase in GEI and all its domains, not just General 
Mood (Nagla & Kawther, 2014). In the assessment of GEI scores and its domains among 
adolescents meeting weekly moderate PA guidelines, those who did meet the guidelines (> 4 
times per week) had an overall increase in Interpersonal, Adaptability, and Stress 
Management domain scores. None of the domain scores or GEI scores were statistically 
significantly associated with meeting the weekly moderate PA guidelines. Although the 
Stress Management scores were not significant in the cross-sectional analyses; it decreased 
by 1.25 points over two-years with 1-3 times per week of moderate PA. This contraindicated 
finding could be explained by the ongoing physiological, mental, emotional, and social 
dynamic changes that adolescents experience during this time of rapid development (WHO, 
2014). Overall, engaging in moderate PA encourages successful brain functioning, reduced 
the harmful effects of stressors, decreased stress, anxiety, and depressive symptoms 
(Deslandes et al., 2009; Salmon, 2001).  
Across cycles, there was an overall increase in GEI score and Adaptability domain 
score with vigorous PA. However, in the assessment of each domain with the categories of 
vigorous PA over time, it was not statistically significant. In the assessment of the change of 
GEI score and its domains over time with meeting the vigorous PA weekly guidelines, 
overall, there was an increase in the Interpersonal and the Adaptability mean domain scores 
that was marginally statistically significant. Within categories of meeting the vigorous PA 
guidelines, there was no statistically significant relationship. With a higher GEI score, the 
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increased awareness for personal self-regulatory strategies (Lane et al., 2009). This could 
explain why the Interpersonal and Adaptability domains mean scores increased over time and 
were statistically significant.   
Predictors of Global Emotional Intelligence  
In Model 3, we found that the following were statistically significantly associated with GEI 
score over and above age, annual household income, child health status, and gender analyzed 
in Model 2: self-esteem, friends score, daily hours of watching television, smoking status, 
physical aggression, anxiety, emotional disorder, indirect aggression, inattentiveness, and 
physical activity. As age, indirect aggression, anxiety emotional disorder, physical aggression 
and hyperactivity inattentiveness increased, GEI scores decreased. Men had lower GEI 
scores than women. This is in tandem with previous research that reported that females had a 
higher EI than males (Lu et al., 2010; Li et al., 2009; Coban et.al., Gaspar et al., Omar Dev et 
al., 2012). Adolescents who watched more than one hour of television or smoked cigarettes 
had lower GEI scores; This is congruent with the findings of previous research that found a 
negative relationship with GEI and risky behaviors (Lana et al., 2015; Kolpakov et al., 2017). 
PA, self-esteem, and friends score were positively associated with GEI score. Adolescents 
with household income greater than 80,000 Canadian dollars per year had the highest GEI 
score. Adolescents with less than excellent health status had a lower GEI score. Coban and 





Neurobiological Explanations for the association between GEI and PA  
Engaging in PA has been found to be associated with psychological effects which is 
helpful to maintain mental health (Raglin, 1990). Referring to Figure 1, the conceptual 
framework in Chapter 3, there are a myriad of mechanisms that could explain how PA could 
contribute to a higher EI. Exercise has been found to increase certain neurotransmitters such 
as serotonin, dopamine, acetylcholine, norepinephrine, and increases the receptors of these 
neurotransmitters having an effect on both the cortical and subcortical activity of the brain 
(Deslandes et al., 2009) which can in turn aid in the relief of feeling pressure, and result in 
increased balance of one’s mental state (Dishman, 1997). As one spends more engaging in 
physical exercises, the more they will be able to deal with stressful situations and adapt to 
new changes. Athletes with a higher EI viewed “stressful situations” as challenges and not 
stressful events; they felt they could control their stress (Laborde et al., 2014). This influx of 
neurotransmitters and increase of parasympathetic activity may decrease the risk of 
cardiovascular and cardiac diseases as supported by the Neurovisceral Integration Model 
(NIM) (Laborde et al., 2014; Thayer & Lane, 2007). The NIM posits that an increase in 
cognition is related to increased parasympathetic activity, which can be measured via Heart 
Rate Variability (HRV) (Thayer & Lane, 2009). High frequency heart rate variability  is an 
equivalent method to measuring the pre-frontal cortex, the area in the brain in which decision 
making occurs; moreover, high frequency heart rate variability  can assess which Autonomic 
Nervous System (ANS) (which is affected via emotions) is contributing to one’s heart rate, 
i.e., the sympathetic (SNS) or the parasympathetic (PNS); this is directed by the vagus nerve 
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(Malik, 1996; Laborde et al., 2014; Thayer et al., 2012; Kreibig, 2010). More specifically, 
high frequency heart rate variability  is an alternate method to assess which integrated system 
in the brainstem nuclei, that the prefrontal cortex is using, that regulates the heart (Thayer et 
al., 2012). Both the heart and the brain are connected and have a bidirectional relationship; 
meaning, that messages are being sent from the heart to the brain and vice versa (Thayer et 
al., 2012). The efficacy of the prefrontal cortex is defined by its activity of multiple neuronal 
groupings that could have been obtained during various timepoints (Thayer & Lane, 2009). 
Optimum prefrontal cortex functioning allows one to adapt to different 
situations/environments. The PNS is also indicative of emotions, and when an organism is 
facing a stressful situation/under pressure, the PNS activity naturally decreases (Kreibig, 
2010; Watkins et al., 1998); however, those who have documented a higher perceived 
emotionality, understanding one’s self and others’ emotions, have a higher PNS activity and 
increased mental capabilities wherein they could exercise controlling their emotions in the 
face of pressure (Laborde et al., 2015; Crombie et al., 2009).  
Well-being was a statistically significant predictor of high frequency heart Rate 
variability (Laborde et al., 2015). The abovementioned mechanism may explain the increase 
in the General Mood domain of GEI score as it is related to feeling strong, happy, and calm 
in athletes (Lane & Wilson, 2010). There are certain aspects of personality to consider when 
it comes to emotional intelligence. For athletes, the higher one’s well-being, the less stressed 
they were and displayed more self-control than their non-athlete counterparts, and scored 
higher in more positive personality traits including perseverance, positivity, resilience, self-
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esteem, and self-efficacy (Laborde et al., 2011; Laborde et al., 2016). This may lead to a 
higher emotional awareness and may increase one’s potential to control their emotions in the 
face of pressure/stressful situations (Laborde et al., 2015). Increase in self-esteem and lower 
levels of stress could explain the increase in the Intrapersonal domain. PA is positively 
correlated with self-esteem and negatively correlated with stress levels and depression in 
adolescents (Hallal et al., 2006; Twisk, 2001). In addition, an increase in mood may also 
allow the increased ability to understand one’s emotions, others’ emotions, and control their 
emotions. Given then preceding explanation of how PA increases brain function and 
emotions, it also decreases stress levels, results in a better mood, and increases flexibility to 
challenges, thus leading to increased ability to manage, control, regulate, and understand 
one’s and other’s emotions, with the end result of having a higher overall GEI score (refer to 
Figure 1 conceptual model in Chapter 3). There are however negative consequences to 
excessive physical activity. Excessive physical activity in adolescents is associated with a 
higher likelihood of developing eating disorders, loss of menstruation for females, and in 
competitive athletes, excessive physical exercise is associated with a higher propensity for 
injuries, drop out of sports, and decreased proper development of motor skills and 
performance into adulthood (Beumont et al., 1994; Eliakim & Beyth, 2003; Stricker, 2002). 
Excessive physical exercise may result in exercise abuse, increase in mood disturbance, and 
overtraining may increase cortisol production, especially in female swimmers (Raglin, 1990; 
O’Connor et al., 1989). Despite the protective factor that vigorous physical activity provides 
(with a decreased mortality rate and decrease perceived stress), excess continuous exercise in 
the long run may lead to various heart complications including: diastolic dysfunction, 
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stiffening of the artery walls, and calcification of the coronary arteries (O’Keefe et al., 2012). 
It is hypothesized that excessive exercise may lead to restricting of the heart muscle which 
may cause myocardial infarctions, anginas, and pulmonary spasms (O’Keefe et al., 2012). A 
literature review confirmed that the current physical activity guidelines were beneficial for 
adolescents (Strong et al., 2005); thus, the findings from our study further add to the benefits 
of these guidelines in increasing overall GEI score in adolescents trough engaging in 
vigorous physical activity more than four times a week and performing the physical activity 
for an hour at a time, observationally speaking. Also, within a two-year follow-up period, 
General Mood and scores increased with increasing categories of moderate PA frequency.  
Biological Changes During Adolescence  
While puberty is commencing earlier for adolescents, social transitions to adulthood 
occur much after biological maturation in adolescents (WHO, 2014). The stage of 
adolescence is one of the fastest changing stages in the trajectory of human development. 
The biological maturation process occurs before the psychosocial maturation process (WHO, 
2014). Both internal and external factors influence the changes that occur during the 
adolescent stage. For example, younger adolescents could be at a more vulnerable state when 
they are still developing their abilities while being exposed to other factors outside their 
familial unit (WHO, 2014). There are certain biological changes that occur and vary with age 
(WHO, 2014). Adrenal androgens and neurodevelopmental changes both occur during 
adolescence (Patton & Viner, 2007). For example, both genders experience endocrine 
changes with specific sex hormones for each gender; yet, females reach biological maturation 
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more quickly than males do while males experience a longer duration of sex specific 
hormones than females (WHO, 2014; Rogol et al., 2002). These biological and 
endocrinological processes could be influenced by both internal, illness or nutrition, and 
external, familial stress, can influence biological production (WHO, 2014).  
Specific hormones may influence adolescent behavior. Both vasopressin and oxytocin 
may impact how adolescents interact with others (Patton & Viner, 2007). The brain has 
“neural plasticity”, meaning it can change easily. Further, there is a strong likelihood to 
restructure negative experiences in the early goings to further promote positive behaviors that 
could increase their mental and emotional abilities and capabilities (WHO, 2014). Certain 
areas of the brain are undergoing chances during adolescence including the limbic system: 
emotion center, pleasure/reward, and sleep, and the pre-frontal cortex: decision-making, self-
control, and planning for the future. The limbic system undergoes change prior to the pre-
frontal cortex (Blakemore & Robbins, 2012; Spear, 2013). Such neurodevelopmental 
changes affect how they understand risk and how they communicate about risky behaviors, 
how they perceive the present and future, and what affects their thoughts and behaviors 
(WHO, 2014). For the adolescents who engaged in physical activity, it is possible that may 
be undergoing more changes in the abovementioned areas in the brain aside from puberty. 
Some changes in both social and emotional processing could increase adolescent’s capacity 
to adapt to varying social settings (Crone & Dahl, 2012). This could explain the overall 
change in Interpersonal, Adaptability, and Stress Management domains in respect to 
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moderate PA over time. Health behaviors that happen during this stage have effects for 
present and future health development (WHO, 2014).  
Strengths 
 This dissertation had many strengths. The sample size included over 2000 participants 
for the cross-sectional piece, allowing for more precise estimation of the association of GEI 
and the various measures of PA. Previous studies did not assess the frequency of intensity or 
the duration of exercise, let alone looking at this relationship in adolescents. While both 
moderate and vigorous PA were analyzed, we additionally analyzed group PA as a predictor 
of GEI. All analyses were weighted for the complex sample design. The complex sample 
design allowed for unbiased estimates of the association of GEI and PA in the target 
population. Previous literature did not assess odds ratio for high GEI using logistic 
regression; our findings could be beneficial in further adding benefits of PA and EI in 
addition to the many pre-known benefits of engaging in PA.  
Limitations 
 Aside from the strengths of this dissertation our analysis had numerous limitations. In 
the assessment of the relationship between GEI score and PA over time, the sample 
participating in both Cycles dropped from 2029 to 619 in Cycle 6. The reduced sample of 
adolescents who participated in both cycles could explain the lukewarm findings in the 
change in GEI between cycles. Both GEI score and PA variables were measured 
subjectively. PA variables were pre-coded into categories; therefore, we did not have the raw 
variables to change cut points or conduct linear correlation analysis or generate scatterplots 
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with GEI. When adolescents were asked about their PA habits, they were expected to recall 
events within the past twelve months. This time frame for participants to remember events 
over twelve months may be subject to recall bias, particularly considering that the 
participants were adolescents ranging in age from 10-13. The wording and structuring of the 
questions were asked did not allow for complete clarification and that may have caused some 
misinterpretation. For example, when asked how often they participate in moderate or 
vigorous PA, there are two options that were similar “Never” and “< than once a week”. In 
addition, Statistics Canada provided an example of basketball for an example for the 
vigorous PA question. While the WHO considers basketball as a vigorous type of physical 
activity, basketball is also played as a group activity. This could possibly conflict with the 
follow up question that is asked for how often they engage in group exercises. This study 
only assessed 10-13 year olds as it focused on early adolescents. In this study, we assessed 
the association of GEI and PA adjusting for potential confounding factors due to age, gender, 
child health status in adolescents between 10-13 years, and parent household income. Future 
studies should account for additional sociodemographic factors such as race, parent health 
status, neighborhood safety, religion etc. This dissertation did not account for BMI when 
adjusting for confounding variables. While our research question did not focus on obesity, 
future research should incorporate BMI into the analysis to see if this could moderate or 
mediate the relationship between PA and EI. Lastly, causality cannot be inferred as this 




Collapsing categories and model fitting  
Categories of PA duration were collapsed due to low response rates. Unfortunately, 
we could not assess and possible differences in means for the 1-15 minutes and 16-<30 
minutes. For PA intensity, there was a decrease in responses for the 0 or Never group and the 
< than once a week group, these categories had to be combined into one category as well. As 
the p value was set to <0.05, having fewer response rates, bias, and random error could have 
affected the overall significance of the findings (Thiese et al., 2016) henceforth, we decided 
to collapse categories. In addition, the rules of Statistics Canada deemed that we could not 
have less than fifteen responses per category. While four categories could have been 
collapsed into two or three categories, we wanted to assess the potential differences among 
the most groups as possible supporting the reason of not initially binarizing categories. 
However, for secondary analysis, both PA duration and intensity categories were binarized in 
accordance with the World Health Organization’s recommendation for PA in adolescents. 
For PA duration it was > 60 minutes and for PA intensity it was cut-off at > 4 times per 
week. Model fit in ANOVA was assessed using R-squared. The amount of variation in GEI 
and the domains of EI that was explained by age, gender, child health status, and annual 
household income. R-square and Akaike Information Criteria (AIC) were used to assess fit of 
the linear regression models (Chaurasia & Harel, 2012; Grace-Martin, 2015; McGill 
University, N.D.) Adjusted R-squared (or shrunken R-squared) was used to assess fit for 
logistic regression models (Harrell et al., 1982, 1984; Allison, 2014; McGill University, 
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N.D.). The predictive utility of logistic model was evaluated using Harrell’s c-statistic 
(Harrell et al., 1982; 1984).  
Suggestions for Future Research  
 There are many areas in which it can further develop. Physical exercises for 
strengthening and conditioning should be assessed to determine the relationship with overall 
GEI score. As the PA Guidelines for adolescents are three times a week of bone and muscle 
strengthening activities, it would be interesting to see what this influence has on GEI and the 
domains of EI. Additionally, different types of moderate and vigorous PA could also be 
assessed to determine whether specific exercises may influence overall GEI score, 
specifically MVPA. Future studies should incorporate interventions targeting different types 
of physical exercises such as High Intensity Interval Training, walking, running as GEI score 
is modifiable through PA. If possible, PA should be measured objectively for more accurate 
results with an activity tracker or a pedometer. While there is no known way to objectively 
measure GEI score in a biochemical manner, there could be one possible way to assess it: by 
measuring cortisol levels as Stress Management being one of the domains of EI. Inclusion 
criteria for this intervention could be adolescents with low GEI and domains of EI scores 
with a cut-off at above 50% to determine if EI scores could improve. The intervention would 
be a matched paired design based on age, gender, GEI score, and each domain score. After 
they are matched, they would then be randomized into one of the three groups by selecting 
ever third participant. Further, there would be three groups, a control group who would be 
assigned to watching a 30 minute video, and two intervention groups: consisting of 30 
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minutes of moderate group exercises such as walking and 60 minutes of vigorous group 
exercises such as basketball. Having differences of PA duration would allow us to see if there 
is a consistent upwards trend of PA duration and GEI scores. Accompanying the myriad of 
benefits that both PA and EI have on adolescents, it is important to implement interventions 
at this stage where the development of healthy behaviors can begin. While the Intrapersonal, 
Interpersonal, and Stress Management domain scores of GEI were associated with group PA, 
future studies should further assess group exercise interventions, while controlling for social 
support, to determine whether the relationship persists over time.  
Conclusion  
 The purpose of this dissertation was to test several hypotheses regarding the 
association of GEI score with PA duration, and frequency of intensity. With the pre-existing 
dataset from the NLSCY longitudinal cohorts focusing on adolescents 10-13 years old, 
results suggests that cross-sectionally, PA duration and vigorous PA are associated with an 
increase overall GEI score, and in a two-year follow up, increasing moderate PA is 
associated with an increased General Mood score. Future longitudinal intervention studies to 
assess for temporal trends amongst various age-groups are warranted. In addition to the 
several health benefits derived from meeting PA guidelines, our study, even though 
observational in design, adds to the body of evidence that PA Duration and vigorous PA are 











Stress Management (SM) domain includes letters C, H, and M; Adaptability (AD) domain 
contains letters D, I, and N, Intrapersonal (IR) domain includes letters A, F, and K, 
Interpersonal (IP) domain includes B, G, and L, and the General Mood (GM) domain 
includes letters, E, J, and O.  


















 PA QUESTIONS BROKEN DOWN BY MINUTES AND INTENSITY CYCLES 5-6 
 






ADDITIONAL FINDINGS OVER TIME 
 
Table 1: Change in Emotional Intelligence from Cycle 5 to 6 by Physical Activity Duration  
 Model 1 β(95% 
CI) 
P value Model 2 β(95% 
CI) 
P Value  
Global Emotional Intelligence 3.05(0.89-5.21)  0.0060 1.73(-1.18-4.65) 0.2450 
Intrapersonal 0.68(-0.27-1.64) 0.1610 0.02( -1.15-1.10) 0.9650 
Interpersonal 0.38(-0.2-0.97) 0.2040 0.50(-0.29-1.30) 0.2120 
Adaptability 0.91(-0.13-1.96) 0.0870 0.74(-0.48-1.96) 0.2350 
General Mood 0.61 (-0.04-1.27) 0.0660 0.40(-0.40-1.21) 0.3260 
Stress Management 0.46(-0.25-1.18) 0.2040 0.029(-0.95-1.01) 0.9520 





























Table 2: Unadjusted Association of Emotional Intelligence Change via Physical Activity Duration for 
Cycles 5 and 6  





Global Emotional Intelligence 0-30 Referent Referent - 
 31-<60 1.52(0.89) 2.17(1.19) 0.7565 
 60-120 2.27 (0.97) 3.41 (1.11) 0.5891 
 >121 1.46 (1.02) 1.98 (1.21) 0.8180 
Domains     
Intrapersonal 0-30 Referent Referent - 
 31-<60 0.28(0.32) 0.55(0.57) 0.7718 
 60-120 0.35(0.31) 0.29(0.45) 0.9521 
 >121 0.77(0.44) 0.39(0.49) 0.6891 
     
Interpersonal 0-30 Referent Referent - 
 31-<60 0.01(0.31) -0.07(0.31) 0.8965 
 60-120 0.05(0.31) 0.26(0.31) 0.7414 
 >121 -0.06(0.42)  -0.40 (0.38) 0.6818 
     
Adaptability 0-30 Referent  Referent - 
 31-<60 0.63(0.33) 0.86(0.42) 0.7718 
 60-120 0.90 (0.33) 1.12(0.37) 0.7565 
 >121 1.04(0.62) 1.40(0.50) 0.7489 
     
General Mood 0-30 Referent  Referent - 
 31-<60 0.13(0.28) 0.60(0.36) 0.4715 
 60-120 0.48 (0.26) 0.88(0.30) 0.4839 
 >121 0.43 (0.29) 0.66(0.41) 0.7489 
     
Stress Management 0-30 Referent  Referent - 
 31-<60 0.44(0.34) 0.23(0.48) 0.7948 
 60-120 0.47 (0.36) 0.83(0.47) 0.6744 













Table 3: Unadjusted Association of Emotional Intelligence Change via Physical Activity Duration 
Guidelines for Cycles 5 and 6  





Global Emotional Intelligence <60 Referent Referent - 
 >60 1.39(0.77) 1.89(0.84) 0.7641 
Domains     
Intrapersonal  <60 Referent Referent - 
 >60 0.35(0.26) 0.07(0.35) 0.6599 
     
Interpersonal <60 Referent Referent - 
 >=60 0.018 (0.23) 0.06(0.23) 0.9203 
     
Adaptability <60 Referent Referent - 
 >=60 0.67(0.28) 0.82(0.29) 0.8025 
     
General Mood <60 Referent Referent - 
 >=60 0.41(0.19) 0.52(0.24) 0.7948 
     
Stress Management <60 Referent Referent - 
 >=60 -0.05(0.32)  0.40(0.34) 0.4968 
 
Table 4: Odds Ratios for Physical Activity Duration Guidelines from Cycle 5 to 6 
 Cycle 5 OR(95%CI) P Value  Cycle 6 OR(95%CI) 
Model 1 Model 2 Model 1 Model 2 Model 1 Model 2  
GEI 1.78 (0.81-
3.90) 
1.72(0.77-3.83) 0.0380 0.9310 1.31 (0.32-5.25) 1.23 (0.32-4.77) 
IR 2.20 (0.88-
5.47) 
2.29 (0.96-5.42) 0.6640 0.1430 0.35 (0.07-1.64) 0.32 (0.07-1.33) 
IP 1.54 (0.62-
3.84) 
1.68 (0.66-4.23) 0.0710 0.1130 1.03 (0.35-3.05) 1.07 (0.36-3.16) 
AD 2.97 (1.32-
6.67) 
2.82 (1.24-6.83) 0.1050 0.3010 1.02 (0.33-3.18) 0.95 (0.30-2.97) 
GM 2.01 (0.85-
4.76) 
1.93 (0.81-4.61) 0.2440 0.7480 0.79 (0.24-2.64) 0.73 (0.22-2.41) 
SM 1.69 (0.72-
3.99) 
1.79 (0.79-4.07) 0.6500 0.9100 0.45 (0.11-1.80) 0.46 (0.12-1.73) 
*GEI = Global Emotional Intelligence, IR = Intrapersonal, IP= Interpersonal. AD= Adaptability, 








Table 5: Unadjusted Association of Emotional Intelligence Change via Weekly moderate Physical 











0-<1 Referent Referent - 
 1-3 0.14(0.90) 2.87(1.29) 0.2199 
 >4 0.20 (1.02) 2.67 (1.21) 0.2713 
Domains     
Intrapersonal 0-<1 Referent Referent - 
 1-3 0.31(0.32) -0.39(0.42) 0.3472 
 >4 0.51(0.33) 0.12(0.50) 0.6455 
     
Interpersonal 0-<1 Referent Referent - 
 1-3 -0.05(0.33) 0.17(0.35) 0.7414 
 >4 -0.06(0.34) 0.19(0.33) 0.7039 
     
Adaptability 0-<1 Referent Referent - 
 1-3 0.33(0.38) 0.88(0.38) 0.4839 
 >4 -0.04 (0.42) 1.24(0.39) 0.1141 
     
General Mood 0-<1 Referent Referent - 
 1-3 0.004(0.22) 0.93(0.34) 0.1052 
 >4 0.03 (0.25) 1.12(0.33) 0.0628 
     
Stress Management 0-<1 Referent Referent - 
 1-3 -0.44(0.44) 1.27(0.36) 0.0323 




















Table 6: Multivariable-Adjusted Association of Emotional Intelligence Change via Weekly moderate 










0-<1 Referent Referent - 
 1-3 -0.02(1.02) 2.61(1.10) 0.2149 
 >4 0.18(1.10) 2.64(1.11) 0.2713 
Domains     
Intrapersonal 0-<1 Referent Referent - 
 1-3 0.37(0.33) -0.33(0.36) 0.3173 
 >4 0.59(0.34) 0.26(0.42) 0.6818 
     
Interpersonal 0-<1 Referent Referent - 
 1-3 -0.09(0.28) 0.39(0.30) 0.4412 
 >4 0.007(0.30) 0.59(0.31) 0.3472 
     
Adaptability 0-<1 Referent Referent - 
 1-3 0.26(0.39) 0.50(0.33) 0.7414 
 >4 -0.14(0.44) 0.80(0.34) 0.2301 
     
General Mood 0-<1 Referent Referent - 
 1-3 -0.02(0.25) 0.78(0.30) 0.1498 
 >4 0.014(0.26) 0.94(0.29) 0.0989 
     
Stress Management 0-<1 Referent Referent - 
 1-3 -0.54(0.46) 1.25(0.34) 0.0271 




















Table 7: Unadjusted Association of Emotional Intelligence Change via Weekly Moderate Physical 










<4 Referent Referent - 
 >4 0.11(0.84) 0.87(0.83) 0.6527 
Domains     
Intrapersonal <4 Referent Referent - 
 >4 0.32(0.28) 0.37(0.39) 0.9441 
Interpersonal  Referent Referent - 
 0<4 -0.02(0.24) 0.08(0.23) 0.8103 
Adaptability >4 Referent Referent - 
  -0.25(0.30) 0.69(0.30) 0.1164 
General Mood <4 Referent Referent - 
 >4 0.03(0.20) 0.53(0.22) 0.2460 
     
Stress Management <4 Referent Referent - 
 >4 0.03(0.44) -0.82(0.36) 0.1118 
 
Table 8: Odds Ratios for Weekly Moderate Physical Activity Frequency Guidelines from Cycle 5 to 6 
 Cycle 5 OR(95%CI) P Value  Cycle 6 OR(95%CI) 
Model 1 Model 2 Model 
1 
Model 2 Model 1 Model 2  
GEI 1.21 (0.57-2.58) 1.41 (0.66-3.00) 0.0080 0.9140 1.71 (0.51-5.72) 1.53 (0.47-4.94) 
IR 2.18 (0.86-5.57) 2.25 (0.89-5.70) 0.4520 0.3450 1.03 (0.35-2.99) 0.98 (0.34-2.85) 
IP 0.65 (0.27-1.58) 0.72 (0.29-1.74) 0.0010 0.0230 2.40 (0.64-8.95) 2.90 (0.76 -11.05) 
AD 0.96 (0.44-2.11) 0.94 (0.42-2.07) 0.0200 0.1570 1.91 (0.51-7.18) 1.72 (0.45-6.52) 
GM 0.74 (0.30-1.82) 0.74 (0.30-1.83) 0.0090 0.2240 3.14 (1.01-9.73) 2.97 (0.96-9.23) 
SM 1.19 (0.49-2.86) 1.09 (0.47-2.52) 0.4810 0.4980 0.98 (0.39-2.41) 1.06 (0.43-2.62) 
*GEI = Global Emotional Intelligence, IR = Intrapersonal, IP= Interpersonal. AD= Adaptability, 













Table 9: Unadjusted Association of Emotional Intelligence Change via Weekly Vigorous Physical 








Global Emotional Intelligence 0-<1 Referent Referent - 
 1-3 -0.11(0.81) 1.67(0.81) 0.2713 
 >4 2.16 (1.14) 4.26 (1.13) 0.3575 
Domains     
Intrapersonal 0-<1 Referent Referent - 
 1-3 -0.05(0.31) 0.68(0.43) 0.3221 
 >4 0.55(0.35) 0.99(0.43) 0.5754 
     
Interpersonal 0-<1 Referent Referent - 
 1-3 0.26(0.29) -0.09(0.25) 0.5221 
 >4 0.72(0.30) 0.51(0.34) 0.7414 
     
Adaptability 0-<1 Referent Referent - 
 1-3 -0.27(0.33) 0.20(0.38) 0.5092 
 >4 0.34 (0.33) 0.89(0.42) 0.4715 
     
General Mood 0-<1 Referent Referent - 
 1-3 -0.04(0.23) 0.37(0.28) 0.4237 
 >4 0.34 (0.27) 0.75(0.34) 0.5028 
     
Stress Management 0-<1 Referent Referent - 
 1-3 -0.01(0.35) 0.49(0.45) 0.5352 





















Table 10: Unadjusted Association of Emotional Intelligence Change via Weekly Vigorous Physical 










<4 Referent Referent - 
 >4 2.24(1.04) 3.37(1.05) 0.5961 
Domains     
Intrapersonal  <4 Referent Referent - 
 >4 0.58(0.31) 0.62(0.32) 0.9521 
     
Interpersonal 0<4 Referent Referent - 
 >4 0.56(0.23) 0.56(0.30) 0.9960 
     
Adaptability <4 Referent Referent - 
 >4 0.52(0.29) 0.78(0.31) 0.6671 
     
General Mood <4 Referent Referent - 
 >4 0.36(0.22) 0.55(0.27) 0.7113 
     
Stress Management <4 Referent Referent - 
 >4 0.20(0.42) 0.83(0.34) 0.4122 
 
Table 11: Odds Ratios for Weekly Vigorous Physical Activity Frequency Guidelines from Cycle 5 to 
6 
 Cycle 5 OR(95%CI) P Value  Cycle 6 OR(95%CI) 
Model 1 Model 2 Model 1 Model 2 Model 1 Model 2  
GEI 0.93 (0.41-2.08) 0.94 (0.41-2.14) 0.0000 0.6840 3.50 (1.04-11.79) 3.13 (0.91-10.76) 
IR 1.83 (0.75-4.46) 1.84 (0.76-4.42) 0.8120 0.2590 0.36 (0.09-1.40) 0.35 (0.09-1.33) 
IP 2.19 (0.93-5.16) 2.30 (0.97-5.42) 0.0640 0.1320 0.71 (0.23-2.17) 0.72 (0.23-2.24) 
AD 1.13 (0.65-3.11) 1.39 (0.65-2.98) 0.0740 0.2510 1.14 (0.37-3.51) 1.07 (0.35-3.22) 
GM 2.32 (0.92-5.84) 2.26 (0.91-5.62) 0.0940 0.6510 0.74 (0.22-2.46) 0.66 (0.20-2.16) 
SM 1.37 (0.61-3.05)  1.44 (0.66-3.16)  0.984 0 0.8040 0.38 (0.11-1.23)  0.39 (0.12-1.24)  
* GEI = Global Emotional Intelligence, IR = Intrapersonal, IP= Interpersonal. AD= Adaptability, 
GM= General Mood, SM = Stress Management  
Model 1: Weekly Vigorous Physical Activity Frequency 














Table 1: Unadjusted and Multivariable-Adjusted Odds Ratios for Physical Activity Duration in 
Minutes with Emotional Intelligence  
 Minutes Model 1 
OR(95% CI) 





0-30 Referent  Referent  
 31-<60 1.42(0.81-2.48)  0.2120 1.52(0.85-2.73)  0.1520 
 60-120 1.79(1.07-2.98) 0.0250 1.84(1.10-3.07) 0.0160 
 >121 1.33(0.77-2.29)  0.2920 1.52(0.86-2.69) 0.1430 
p-value  0.1501  0.0003  
Domains      
Intrapersonal 0-30 Referent  Referent  
 31-<60 1.02(0.62-1.69)  0.9140 1.05(0.63-1.76)  0.8240 
 60-120 1.49(0.96-2.31)  0.0690 1.48(0.95-2.32)  0.0850 
 >121 1.81(1.10-2.99) 0.0190 1.83(1.07-3.11) 0.0260 
p-value  0.0402  0.1962  
      
Interpersonal  0-30 Referent  Referent  
 31-<60 1.09(0.70-1.70)  0.6950 1.19(0.74-1.91)  0.4540 
 60-120 1.26(0.87-1.82)  0.2160 1.39(0.93-2.08)  0.1040 
 >121 1.13(0.72-1.78)   0.5830 1.45(0.90-2.31)  0.1200 
p-value  0.6553  <0.0001  
      
Adaptability  0-30 Referent  Referent  
 31-<60 1.95(1.22-3.11) 0.0050 1.88(1.14-3.11)  0.0130 
 60-120 2.52(1.67-3.80)  <0.0001 2.40(1.57-3.66)  <0.0001 
 >121 3.53(2.20-5.68)  <0.0001 3.49(2.13-5.72)  <0.0001 
p-value  <0.0001  <0.0001  
      
General Mood  0-30 Referent  Referent  
 31-<60 1.83(1.12-2.99)  0.0150 1.90(1.13-3.19)  0.0140 
 60-120 1.93(1.32-2.83) 0.0010 1.90(1.28-2.13)  0.0010 
 >121 1.78(1.09-2.90)  0.0210 1.87(1.11-3.14)  0.0180 
p-value  0.0049  0.0006  
      
Stress Management  0-30 Referent  Referent  
150 
 
 31-<60 0.87(0.53-1.43)  0.6020 0.87(0.53-1.42)   0.6020 
 60-120 0.87(0.59-1.30)  0.5150 0.91(0.60-1.36)  0.6540 
 >121 1.82(1.14-2.90)  0.0110 1.81(1.11-2.95)  0.0160 
p-value  0.0056  0.0438  
Model 1: Physical Activity Duration  
Model 2: Adjusted for gender, age, annual household income, child health status 
 
Table 2: Unadjusted and Multivariable Adjusted Odds Ratios for Physical Activity Guidelines for 
Duration in Minutes with Emotional Intelligence 
 Minutes Model 1 
OR(95% CI) 
p-value Model 2 
OR(95% CI) 
p-value 
Global Emotional Intelligence <60 Referent  Referent  
 >60 1.39(0.97-1.99)  0.0690 1.42(1.00-2.02) 0.0460 
P value   0.0687  0.0001  
      
Domains      
Intrapersonal  <60 Referent  Referent  
 >60 1.56(1.12-2.16) 0.0070 1.53(1.09-2.13)  0.0120 
P value   0.0074  0.1452  
      
Interpersonal <60 Referent  Referent  
 >60 1.17(0.87-1.57)  0.2750 1.29(0.94-1.77) 0.1060 
P value   0.2745  <0.0001  
      
Adaptability  <60 Referent  Referent  
 >60 1.98(1.46-2.67)  <0.0001 1.93(1.41-2.65)  <0.0001 
P value   <0.0001  <0.0001  
      
General Mood  <60 Referent  Referent  
 >60 1.44(1.06-1.96)  0.0190 1.41(1.02-1.95)  0.0360 
P value   0.0195  0.0013  
      
Stress Management <60 Referent  Referent  
 >60 1.16(0.85-1.59)  0.3390 1.19(0.86-1.66)  0.2860 
P value   0.3386  0.3741  
Model 1: Physical Activity Duration  








Table 3: Unadjusted and Multivariable-Adjusted Odds Ratios for Weekly Moderate Physical Activity 
Frequency with Emotional Intelligence and its Domains 









Never Referent  Referent  
 <1  0.60(0.28-1.30)  0.2000 0.66(0.30-1.45)  0.3080 
 1-3  1.10(0.57-2.09)  0.7680 1.24(0.65-2.37)  0.5060 
 >4  1.14(0.61-2.15)  0.6710 1.39(0.73-2.65)  0.3040 
p-value   0.1748  <0.0001  
Domains      
Intrapersonal  Never Referent  Referent  
 <1  0.47(0.23-0.97) 0.0410 0.49(0.23-1.00) 0.0520 
 1-3  0.74(0.39-1.39)  0.3520 0.78(0.41-1.46)  0.4500 
 >4  0.86(0.46-1.60) 0.6430 0.92(0.49-1.73)  0.8170 
p-value  0.0908  0.1190  
      
Interpersonal Never Referent  Referent  
 <1  0.40(0.22-0.72) 0.0020 0.44(0.25-0.77)  0.0040 
 1-3  0.76(0.46-1.25) 0.2900 0.86(0.52-1.42)  0.5640 
 >4  0.73(0.44-1.19)  0.2140 1.00(0.63-1.65) 0.9780 
p-value   0.0117  <0.0001  
      
Adaptability Never Referent  Referent  
 <1  0.46(0.23-0.93) 0.0300 0.41(0.19-0.86) 0.0190 
 1-3  0.98(0.56-1.70) 0.9470 0.91(0.51-1.61)  0.7570 
 >4  1.23(0.70-2.14) 0.4580 1.11(0.62-1.99)  0.7070 
p-value  0.0052  0.0002  
      
General Mood Never Referent  Referent  
 <1  0.51(0.27-0.97) 0.0410 0.52(0.27-0.99) 0.0460 
 1-3  0.97(0.5-1.69)  0.9200 1.01(0.58-1.77)  0.9560 
 >4  0.98(0.56-1.71) 0.9620 1.06(0.61-1.87)  0.8130 
p-value   0.0324  0.0043  
      
Stress Management Never Referent  Referent  
 <1  0.88(0.44-1.72)  0.7080 0.82(0.42-1.62)  0.5780 
 1-3  0.63(0.35-1.13)  0.1230 0.60(0.33-1.08) 0.0940 
 >4  0.88(0.50-1.57)  0.6830 0.77(0.43-1.39) 0.4020 
p-value  0.1775  0.3918  
CI=Confidence Interval 
 
Model 1: Weekly Moderate Physical Activity Frequency 
Model 2: Adjusted for gender, age, annual household income, child health status 
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Table 4: Unadjusted and Multivariable-Adjusted Odds Ratios for Weekly Moderate Physical Activity 
Guidelines Frequency with Emotional Intelligence and its Domains  











<4  Referent  Referent  
 >4 1.21(0.85-1.73) 0.2800 1.33(0.92-1.93) 0.1200 
p-value   0.2798  0.05  
Domains      
Intrapersonal <4  Referent  Referent  
 >4 1.26(0.91-1.75) 0.1540 1.30(0.93-1.82) 0.1230 
p-value  0.1540  0.2597  
      
Interpersonal <4  Referent  Referent  
 >4 1.11(0.83-1.49) 0.4770 1.39(1.01-1.90)  0.0390 
p-value  0.4473  <0.0001  
      
Adaptability <4  Referent  Referent  
 >4 1.51(1.11-2.06)  0.0080 1.48(1.07-2.05)  0.0150 
p-value  0.0077  0.0003  
      
General Mood <4  Referent  Referent  
 >4 1.22(0.89-1.67)  0.2120 1.29(0.92-1.79)  0.1300 
p-value   0.2155  0.0118  
      
Stress Management <4  Referent  Referent  
 >4 1.21(0.88-1.66)  0.2270 1.12(0.81-1.54)  0.4720 
p-value   0.2269  0.4079  
Model 1: Weekly Moderate Physical Activity Frequency 















Table 5: Unadjusted and Multivariable-Adjusted Odds Ratios for Weekly Vigorous Physical Activity 










Never Referent  Referent  
 <1  1.17(0.53-2.56) 0.6910 1.12(0.49-2.55)  0.7800 
 1-3  1.15(0.67-1.96)  0.6090 1.11(0.65-1.92) 0.6860 
 >4 1.75(1.00-3.08)  0.0490 1.66(0.95-2.91) 0.0730 
p-value  0.1209  0.0003  
Domains      
Intrapersonal Never Referent  Referent  
 <1  0.96(0.52-1.75) 0.9010 0.93(0.51-1.72) 0.8410 
 1-3  1.15(0.72-1.84) 0.5450 1.16(0.72-1.86) 0.5230 
 >4 2.03(1.26-3.27)  0.0030 2.01(1.24-3.24)  0.0040 
p-value  0.0025  0.0306  
      
Interpersonal Never Referent  Referent  
 <1  0.88(0.51-1.51)  0.2110 0.75(0.44-1.27)  0.2990 
 1-3  1.29(0.86-1.92)  0.2110 1.26(0.83-1.92)  0.2710 
 >4 2.20(1.44-3.35)  <0.0001 2.21(1.43-3.39)  <0.0001 
p-value  0.0001  <0.0001  
      
Adaptability Never Referent  Referent  
 <1  0.64(0.37-1.10) 0.1080 0.66(0.38-1.14) 0.1410 
 1-3  0.70(0.46-1.08) 0.1100 0.65(0.41-1.01) 0.0600 
 >4 1.55(1.00-2.41)  0.0480 1.48(0.93-2.36) 0.0970 
p-value  0.0001  <0.0001  
      
General Mood Never Referent  Referent  
 <1  0.95(0.26-1.63) 0.8690 0.93(0.53-1.60) 0.7930 
 1-3  1.09(0.72-1.65) 0.6760 1.03(0.68-1.57) 0.8600 
 >4 1.90(1.19-3.05)  0.0070 1.79(1.11-2.88)  0.0170 
p-value  0.0122  0.0119  
      
Stress Management Never Referent  Referent  
 <1  0.90(0.53-1.53) 0.7080 0.90(0.53-1.53) 0.7040 
 1-3  1.04(0.68-1.60) 0.8230 1.07(0.69-1.64) 0.7570 
 >4 1.47(0.94-2.29) 0.0880 1.54(0.98-2.44) 0.0600 
p-value  0.1483  0.1109  
CI=Confidence Interval  
Model 1: Weekly Vigorous Physical Activity Weekly Frequency 
Model 2: Adjusted for gender, age, annual household income, child health status 
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Table 6: Unadjusted and Multivariable-Adjusted Odds Ratios for Weekly Vigorous Physical Activity 










<4  Referent  Referent  
 >4 1.57(1.08-2.29) 0.0180 1.52(1.05-2.20) 0.0230 
p-value  0.0179  0.0001  
Domains      
Intrapersonal <4  Referent  Referent  
 >4 1.87(1.33-2.62) <0.0001 1.84(1.30-2.59)  <0.0001 
p-value  0.0003  0.0269  
      
Interpersonal <4  Referent  Referent  
 >4 1.91(1.40-2.61)  <0.0001 1.97(1.44-2.71)  <0.0001 
p-value  <0.0001  <0.0001  
      
Adaptability  <4  Referent  Referent  
 >4 2.04(1.47-2.83) <0.0001 2.03(1.46-2.83)  <0.0001 
p-value  <0.0001  <0.0001  
      
General Mood <4  Referent  Referent  
 >4 1.82(1.26-2.62) 0.0010 1.76(1.21-2.57)  0.0030 
p-value  0.0013  0.0042  
      
Stress Management <4  Referent  Referent  
 >4 1.44(1.03-2.03) 0.0320 1.50(1.07-2.10) 0.0180 
p-value  0.0320  0.0673  
Model 1: Weekly Vigorous Physical Activity Frequency 














Table 7: Unadjusted and Multivariable-Adjusted Odds Ratios for Weekly Group Physical Activity 










Never Referent  Referent  
 <1  1.09(0.65-1.82) 0.7420 0.97(0.57-1.62) 0.9090 
 1-3  1.09(0.73-1.65) 0.6550 0.89(0.58-1.37) 0.6090 
 >4 1.10(0.67-1.82) 0.6870 0.95(0.56-1.60) 0.8480 
p-value  0.9685  0.0009  
Domains      
Intrapersonal  Never Referent  Referent  
 <1  1.39(0.86-2.23) 0.1730 1.35(0.85-2.16) 0.2000 
 1-3  1.08(0.73-1.58) 0.6890 1.07(0.72-1.59) 0.7070 
 >4 1.97(1.18-3.28)  0.0090 1.92(1.13-3.24)  0.0140 
p-value  0.0463  0.1305  
      
Interpersonal Never Referent  Referent  
 <1  0.90(0.58-1.41) 0.6700 0.75(0.48-1.19) 0.2880 
 1-3  1.67(1.20-2.32)  0.0020 1.25(0.87-1.79) 0.2150 
 >4 2.07(1.29-3.31) 0.0020 1.69(1.06-2.71)  0.0260 
p-value  0.0005  <0.0001  
      
Adaptability Never Referent  Referent  
 <1  0.85(0.55-1.32) 0.4820 0.90(0.59-1.37) 0.6330 
 1-3  0.75(0.53-1.07) 0.1150 0.77(0.52-1.12) 0.1820 
 >4 1.10(0.68-1.77) 0.6860 1.20(0.74-1.94) 0.4530 
p-value  0.3013  0.0015  
      
General Mood Never Referent  Referent  
 <1  1.12(0.72-1.75) 0.5970 1.07(0.68-1.69) 0.7440 
 1-3  1.02(0.72-1.46) 0.8850 0.93(0.64-1.34) 0.6960 
 >4 1.20(0.68-2.13) 0.5230 1.13(0.63-2.03) 0.6710 
p-value  0.8980  0.0665  
      
Stress Management Never Referent  Referent  
 <1  1.05(0.66-1.66) 0.8320 1.10(0.70-1.73) 00.6740 
 1-3  0.81(.057-1.17) 0.2750 0.89(0.61-1.31) 0.5800 
 >4 1.58(0.95-2.63) 0.0750 1.77(1.06-2.94) 0.0270 
p-value  0.0924  0.1168  
CI=Confidence Interval  
Model 1: Emotional Intelligence, Group Physical Activity Weekly Frequency 
Model 2: Adjusted for gender, age, annual household income, child health status 
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Table 8: Unadjusted and Multivariable-Adjusted Odds Ratios for Weekly Group Physical Activity 
Guidelines with Emotional Intelligence and its Domains 
 
CI=Confidence Interval  
Model 1: Emotional Intelligence, Group Physical Activity Weekly Frequency 

















<4  Referent  Referent  
 >4 1.07(0.76-1.51) 0.6620 0.91(0.64-1.30) 0.6200 
p-value  0.6618  0.0003  
Domains      
Intrapersonal <4  Referent  Referent  
 >4 1.17(0.85-1.62) 0.3170 1.17(0.84-1.62) 0.3460 
p-value  0.3174  0.3176  
      
Interpersonal <4  Referent  Referent  
 >4 1.79(1.35-2.38) <0.0001 1.44(1.06, 1.96)  0.0180 
p-value  0.0001  <0.0001  
      
Adaptability  <4  Referent  Referent  
 >4 0.86(0.64-1.15) 0.3240 0.88(0.64-1.21) 0.4530 
p-value  0.3245  0.0018  
      
General Mood <4  Referent  Referent  
 >4 1.04(0.76-1.41) 0.8080 0.95(0.69-1.32) 0.7950 
p-value  0.8078  0.0384  
      
Stress Management <4  Referent  Referent  
 >4 0.96(0.71-1.32) 0.8410 1.05(0.76-1.46) 0.7400 
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